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The epic of America is a story of its construction men and 
their vision. First by hand, then with machines, the American 
dream of a better way of life has been made real. for many, 
but: not Vat tor all. As we face the next half of the twentieth 
century, America’s destiny will challenge all the physical and 
spiritual resources of the construction fraternity. To build 
a aes America, to make the American dream a reality 


for all peoples... to that challenge this issue is dedicated. 















































“AGE RESISTANCE” 


MEAG 
WROUGHT IRON 





The important quality of “Age 
Resistance’ which B. F. Goodrich 
Company puts into its tires is also 
a prime requirement in all plant 
equipment. When two new stacks, 
each 5-feet x 95-feet, were re- 
quired at the Akron, Ohio, plant, 
the engineers specified wrought 
iron. The stacks were fabricated 
of Byers Wrought Iron !,-inch 
plate by Ohio Machine and Boiler 
Company. 

Unlined metal stacks face se- 
vere corrosive conditions, and un- 
less proper safeguards are used, 
can easily become a maintenance 
headache. Carbon dioxide is 
always present as a combustion 
product, and some sulfur com- 
pounds are generally encoun- 
tered. When these are dissolved 
in condensed moisture, a dilute 
acid is formed which causes se- 
vere damage to vulnerable ma- 
terials. Even when initial condi- 
tions are not severe, foresight 
suggests the use of durable ma- 
terial. For the aggressiveness of 
attack may be aggravated at any 
time, by a change in fuels—by 
the use of economizers or steam- 
et draft inducers—or by inter- 
mittent operation. 

Byers Wrought Iron is a veteran 

1 stack service and engineering 
records provide convincing evi- 
fence of its superior durability. 
Service ratios of two and three to 

ne, as compared to ordinary 
tack materials, are not at all un- 
ymmon. 
Wrought iron’s resistance to 
tlue gas corrosion is due to its 
nique character. Tiny threads of 
jlass-like silicate slag, distributed 


through the body of high-purity 
iron, halt and disperse corrosive 
attack, and so discourage pitting 
and penetration. The fibers also 
anchor the initial protective scale, 
which shields the underlying 
metal. 

Our bulletin, WROUGHT 
IRON FOR FLUE GAS CONDUC- 
TORS AND COAL HANDLING 
EQUIPMENT is filled with inter- 
esting and helpful information on 
stacks. May we send you a copy? 

A. M. Byers Co., Pittsburgh, Pa. 
Established 1864. Boston, New 
York, Philadelphia, Washington, 
Atlanta, Chicago, St. Louis, 
Houston, Salt Lake City, Seattle, 
San Francisco. Export Division: 
New York, N.Y. 









CORROSION COSTS YOU MORE THAN WROUGHT IRON 
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EARTH MOVER EARTH MOVER HARD ROCK 
SURE-GRIP ALL-WEATHER LUG 

for maximum traction on for drawn vehicles and for super-stamina in all 

drive wheels general traction rock work 


. trouble-free, long-lasting service — 
to move more yards faster at lower cost— 


always BUY and SPECIFY Goodyear — it pays! 


GOODFZYEAR 


% tT Sure-Grip, All-Weather 
o e F = i E = RO A D 3 R E s M's The Goodyear Tire & Rubber Company 





Both are 


BERGER 


-both are 


BEST... 


TRANSIT 
THEODOLITE 


is one of our 


finest. 


* © © Everyday work may n equire its superb 
accuracy in triangulation measurement or the 
precise operations of a geodetic survey or astro 
omical observations to determine geographical 


position, but everyday work demands 


the 


BERGER 
TRANSIT 


for 
unequalled 
economy 
and 


ACCURACY IN ACTION 


or underground surveying and engi 
neering as well as in industrial use for measure 
ment and alignment 
indeed, the world famous Berger skill of 77 years 
has accomplished both the 11-K Theodolite and the 
Transit for long life, sustained accuracy, few, if 
any, repair bills and the outspoken enthusiasm of 


thousands of distinguished users in American and 
Foreign industry 


@ Why not ovail yourself of this perfection of design 
ond construction, of accurate and economical perform- 
once and of the pride and economy of being the user 
of a Berger instrument? 


Leadership 4 FRG FR Since 1871 


THIS COUPON BRINGS DATA 


C. L. BERGER & SONS, INC. 
37 WILLIAMS ST. 


ROXBURY, BOSTON 19, MASS. 


Send Literature on TRANSITS C LEVELS 1) 
ALIDADES (1) COLLIMATORS [( 
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that puts a w 
on Rubber! d 
Truck vel, Truck Pullshovel or Truck 
i m one machine to another, 
witout repositioning the base. 
ere is quality construction far\superior to the ordinary 
g, a Northwest designed catrier on a definite advance 


over the usual carrier, new smdothnegg and ease of operation, 


simplicity that assures low-cost mainfenance, advantages for 
output not found in other machifes and\smart appearance that 
you will be proud to put your nAme on. \ 

Don’t buy a Truck Crane without seeing the Northwest. 
Let us give you full details and tall you a the many con- 
tractors that are using them. \ 


NORTHWEST ENGINEERING ce PANY 
1502 Field Building, 135 South LaSalle Street, Chicago 3, Illinois 








Engine house structures prove it 


You can expect: more from your building frames these days. Engine 


house structures, for example. last longer. decrease maintenance costs 
when made of Aleoa Aluminum. Aluminum stands up better than steel 
in the hot sulfurous fog of steam and coal eas in an engine house. That’s 
proof of its performance for your buildings. 

Planning should start now . .. using the help Aleoa’s Development 
Division offers. Help in alloy selection and fabrication based on hundreds 
of test results that permit us to say. **Alcoa Aluminum Lasts”... and 
prove it. Start by writing for a copy of the Aleoa Structural Handbook. 


Atuwinte w Courpany or Avertca. 2108) Gulf Bldg... Pittsburgh 19, Pa. 


A COA FIRST IN ALUMINUM 
THE METAL THAT LASTS 
ae INGOT + SHEET & PLATE + SHAPES, ROLLED & EXTRUDED + WIRE + ROD + BAR + TUBING + PIPE - SAND, DIE & PERMANENT MOLD CASTINGS - FORGINGS + IMPACT EXTRUSIONS 
ELECTRICAL CONDUCTORS + SCREW MACHINE PRODUCTS + FABRICATED PRODUCTS - FASTENERS - FOIL + ALUMINUM PIGMENTS + MAGNESIUM PRODUCTS 





for the big job 
...or the small 


there’s an SKF 
pillow block for 
every application 


J us 3 


he hy 
VEG: pipe 


& Spherical Roller Bearing Pillow Blocks, in a wide range of 

standard sizes, are designed for bearing protection under various loads 

and speeds. 

In industrial and marine equipment of all kinds, they keep Bear- 

ings rolling smoothly, continuously and economically . . . seal the 

bearings against dust, scale and water . . . send maintenance costs 

’way down. 

To insure long trouble-free operation, specify Bearings by ordering 

aoirSi Pillow Blocks to match. ©%°2F Industries, Inc., Philadelphia 32, Pa. 
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as LIDGERWOOD lifts the load 


vuaass SY SUOEOEeEt to erwood—Mundy Corporation 


—7 Dey St., New York 7, N. Y. EXPORT OFFICE—5SO Church St., New York 7, N. Y. 
Cable Address — BROSITES, NEW YORK 
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YOUR engine must be the best —- it’s the heart 
of any job. For critical heavy equipment, rugged, 
heavy-duty Murphy Diesel Engines are your best 
assurance of steady power — lugging power that 
really hangs on to a load. 


By staying on the job longer and more depend. 
ably, Murphy Diesels fatten up profits and help 
eliminate the costly delays that result from 
power failure. For direct operating economy, 
the Murphy Diesel uses less fuel than any other 
engine of comparable power rating — the com- 
bination of “true” diesel operation and unit 
fuel injection squeezes more work out of every 
drop of fuel. 


Ask your Murphy Diesel Dealer to give you 
the whole story or write direct. 


MURPHY DIESEL COMPANY 
5311 W. Burnham St., Milwaukee 14, Wis. 





GET THE BEST for your jo6/ 


MURPHY DIESEL 


frower 


for construction 


Murphy Diesel Engines and 
Power Units for the construc- 
tion industry are available in 
sizes from 90 to 220 H.P. Gen- 
erator Sets 60 to 133 K.W. 


Literature describing Murphy's exclusive design features is available on request. Write today! 








This Diesel powered BAY CITY 65 is 
making money out of stone for Rockydale 
Quarries Corporation of Roanoke, Virginia. 
Here is a shovel which boasts many fea- 
tures — easy operation with booster 
clutches e tandem drums in ball bearings 
helical gears for quiet, smooth operation 
e powerful one-piece chain crowd e 
straddle type dipper sticks and big 114 yard 


dipper. To make any kind of tough excavating or 





\ material moving job easy, you can bank on 


\ a BAY CITY. See your nearest dealer or wire for information. 





BAY CITY °S “a 


[a 





SHOVELS CRANES eC HOES e DRAGLINES e CLAMSHELLS 


BAY CITY SHOVELS INC.,” BAY CITY, MICHIGAN See your nearest Bay City dealer for 


excavating and material handling equipment in sizes from % to 1% yard with crane rating up to 20 tons. Both crawler and pneumatic tire mountings. 
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No Twist- 
No Stress- 4 
No Strain © 


Mack Six-Wheelers 







@ That's because only Mack six-wheelers have the advantage 
of Mack’s famed Balanced Bogie. Here’s an outstanding 
development that means unmatched flexibility . . . mastery of 
the toughest terrain without stress or strain. 


The exceptional flexibility of the Mack Balanced Bogie insures equal 
traction, even tire loading and uniform braking on all four wheels. 


Exclusive Mack Power Divider assures traction at all Built Like @ 


times, regardless of terrain. 

Simplicity and rugged strength are typified in the functional 
construction of the Balanced Bogie. Maintenance require- 

ments are reduced to a minimum. Outside of the brake system 
only four points on the assembly require lubrication. 


re ae 
No place in the suspension ever needs adjustment. Truck aytN = 


IT’S PART OF THE LANGUAGE 


\ > 


\ 
For detailed information on how this and other Mack = yt 
features can cut costs and increase profits on your particular ; 
js ™ Mack Trucks, Inc., Empire State Bidg., New York 1, N.Y. Factories at 
job, see your nearest Mack branch or dealer. 


Allentown, Pa.; Plainfield, N. J.; New Brunswick, N. J.; Long Island 
City, N. Y. Factory branches and dealers in all principal cities 
for service and parts. In Canada: Mack Trucks of Canada, Ltd. 
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What have all these in common? 


7 HESE famous names have two things in common. One is that 
they share the honor of being among the most respected 
trade names in the country. Among millions of consumers, they 
stand for the highest standards of care and quality in 
manufacture. 





Another thing that they have in common—many of the prod- 
ucts they represent are manufactured in a building or buildings 
constructed by the Turner Construction Company. 

Over the years, the repeated selection of Turner by the lead- 
ing companies in the country bears impressive evidence to the 
quality and satisfaction you, too, can expect when you “turn to 
Turner” with your building problems. 


TURNER CONSTRUCTION COMPANY 


FOUNDED(/1902 
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120 LEXINGTON AVENUE, NEW YORK 17, N.Y. 





BOSTON CHICAGO PHILADELPHIA 
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E ngineered and built for heavy off-the-highway hauling, 


“Eucs” are first choice for open pit mining and quarry opera- 













tions, and for construction and industrial work. Proved on 
hundreds of the toughest jobs, Euclid low cost performance is 
backed by a world wide distributor organization with compe- 
tent personnel and stocks of genuine Euclid parts. 


Euclid owners know they can depend on prompt and efficient 
service whenever needed to keep down-time and maintenance 
costs at a minimum. Your Euclid distributor will be glad to 


show you how dependable performance and fast on-the-job 





service can help to lower your hauling costs and keep your 
work moving on schedule. 


First in field performance—first in service... these are Euclid 





plus values that add up to customer satisfaction. 


The EUCLID | ROAD MACHINERY Co., cleveland 17, Ohio 


CABLE ADDRESS: YUKLID 
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Theres 2 PATTERN OF PERFECTION i: Chhwnation too 





High-Speed photograph Courtesy of A. G. Spalding & Bi In 


Web chatonton’s swing is through 35 years of re- 














a pattern of perfection, born of search, development and Toiaasade 

experience, practice and skill. pioneering— oe = 

The pattern of perfection in PRACTICE based on mak- 

chlorination—proven ability ing thousands of installa- 
to effectively solve chlorina- tions to meet a host of 

tion’s multitudinous problems different problems— 

—stems from the same back- SKILL inherent in a pre- 

ground. W&T brings such a cision conscious factory and 

background to your job. an able, alert field staff. 


Whether you need chlorina- Call for the PATTERN OF 
tion for a drinking water sup- PERFECTION on your next 
ply, sewage treatment, a_ chlorination job— it’s as close 
swimming pool or for industri- as your W&T Representative. 
al process and cooling water, 
you'll find that when you de- 
mand W&T equipment, you'll 


WALLACE & TIERNAN 


COMPANY, INC. 


HLORINE AND CHEM at CONTROL EO PMENT 
NEWARK | NEW JERSEY © REPRESENTED IN PRINCIPAL CITIES 


have all the ingredients for 





perfection— 


EXPERIENCE gained 
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NEW $100,000,000 
HUNGRY HORSE PROJECT 


With the first canyon wall blast 
in the Flathead River Valley, Mon- 
tana, the huge task of clearing away 
thousands of cubic yards of earth 
and rock for the Hungry Horse 
Dam begins. Work started on this 
Bureau of Reclamation project with 
the prime contractor, General- 
Shea-Morrison Co., using Du Pont 


Special Gelatin 40%. 


Hungry Horse Dam, to be com- 
pleted in 1952, will be the world’s 
hifth highest and fourth largest con- 
crete dam. It will impound a 34- 
mile-long lake with a capacity of 
3,500,000 acre-feet of water and 
will generate 300,000 kilowatts of 
hydroelectric power. To divert the 


Flathead River during the construc- 


tion of the dam, the contractors 
built a 1,180-feet-long tunnel, 36 
feet in diameter. 


Pu Pont Special Gelatin 40% is 
ideal for jobs of this kind. It is an 
economical, plastic dyamite with 
excellent water resistance ...main- 
tains its efficiency in water-filled 
holes. It detonates at a high velo- 
city and is well-suited for hard 


rock work. 


No matter what the size of your 
blasting operation . . . whether a 
large project or small excavation 
job... it pays to call ina Du Pont 
Explosives representative. He may 
be able to show you how to do the 
job more efficiently, safely and eco- 


nomically. 


E.1. DU PONT DE NEMOURS & CO. (INC.' 
EXPLOSIVES DEPARTMENT 
WILMINGTON 98, DELAWARE 


DU PONT EXPLOSIVES 


BLASTING SUPPLIES AND ACCESSORIES 


Contractors Everywhere’ 
0. K. these Du Pont 
Blasting Products 


DU PONT SPECIAL GELATIN 


A water-resistant dynamite of high ve- 
locity. Plastic and cohesive. Excellent 
fumes. 


DU PONT “‘GELEX’** 


An economical, semi-gelatinous dyna- 
mite sufficiently water-resistant to meet 
most requirements. 





DU PONT ‘’SERIES B’’ DELAY 
ELECTRIC BLASTING CAPS 
This recent addition to the extensive 
line of Du Pont Caps is designed to 
eliminate risk of misfires due to arcing 
or “water hammer.” 





DU PONT “MS” (millisecond) 
DELAY ELECTRIC BLASTING CAPS 


. reduce vibration .. . improve frag- 


mentation . . . eliminate dynamite in 
muck. Come in fourteen delay periods 


with intervals clearly marked on tag. 
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BETTER THINGS FOR BETTER LIVING 
++.» THROUGH CHEMISTRY 








a 





THEW was sold 
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1903. tne Thew Model 3A (above) was shipped 
to the Cleveland Builders’ Supply Co., Cleveland, Ohio, 
the same year that the ad below appeared in “’Engi- 
neering-News.” For record-breaking performance see 
the photo and caption below. 












neering-News,” 


Engineering News-Record. 










1895... first full-revolving, mobile wheel type shovel. 

1903... first single-motor electric machine, also using 
friction type clutches. 

1918... first full-revolving crane mounted on a motor- 
truck, forerunner of the “MOTO-CRANE.” 

1925...first with new design principle of “big capac- 
ity at minimum weight” with the 14 yd. 
Lorain-75. 

1939...first with a rubber-tire carrier designed ex- 
clusively as a shovel-crane mounting...the 
MOTO-CR ANE. 

1945...first with a “never built or sold before” post- 


war machine.. 

ent TL-20. 
Today, Thew-Lorain is 50 years young 
..and with its still aggressive pioneer- 
ing spirit will carry on Thew-Lorain 
leadership into the future. 


THE THEW SHOVEL CO., LORAIN, OHIO 


.the radically new and differ- 


SHOVELS - CRANESS - 


*The first ‘“Thew’’ od appeared in 
the June 28, 1900 issue of “‘Engi- 
the start of 49 
continuous years of advertising in 
this publication and its successor, 
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DRAGLINES  - 










me ee ie 
was 29 years old ! 


The July 2, 1903 issue of “Engineering-News” (fore- 
runner to Engineering News Record ) carried the mes- 
sage reproduced below. The Thew Automatic Shovel 
Co. of Lorain, Ohio, was already 4 years old. Records 
were in the making! 

That same year Cleveland Builders’ Supply Co., 
Cleveland, Ohio, began a long-time career of * ‘Thew” 
ownership that has lasted 46 years so far. Thew prod- 
ucts already were on their way to the leadership that 
now makes the name “Lorain” first in the commercial 
shovel-crane field. 

Since the very beginning, Thew has pioneered. The 
following “firsts” have contributed much to the mod- 
ern, efficient and economical power shovels and cranes 
that now bear the well-known name “Lorain.” 
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1949 -After 45 years of faithful service, old 
"3A" was finally replaced by the modern 1% yd. 
Lorain-80 above. Cleveland Builders’ Supply have pur- 


chased a total of 17 Thew-Lorains. 


THEW 9O 


Lorain 


CLAMSHELLS -HOES 















SUBSOIL INVESTIGATIONS... Raymond's explora- 
tory soil borings provide engineers with reliable data 
for determining the best and most economical foun- 
dation design. 


SPECIALIZED ENGINEERING ASSISTANCE... 
When requested, Raymond's highly trained and ex- 
perienced engineering staff helps you to solve your 
foundation problems. 


* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
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TIP-TO-TOP INTERNAL INSPECTION... After 
driving, the core is removed and the pile-shell is thor- 
oughly inspected to assure a satisfactory form, free 
from water, mud or other materials. 


FILLING PILE-SHELLS WITH CONCRETE... 


Raymond piles are completed by filling the shells 
with concrete. The shells protect the wet concrete, 
thereby assuring perfect piles. 
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The eight basic steps shown above comprise the Raymond founda- 
tion service, which has been advertised in this publication continu- 
ously since 1904—a period of 45 years. This record is ‘a measure of 
our respect for Engineering News-Record, which we heartily con- 
gratulate on the occasion of its 75th anniversary. 





ASSEMBLING EQUIPMENT ... The appropriate 
Raymond-built equipment located nearest the job is 
quickly assembled. Specialized equipment means effi- 
cient service. 


DRIVING THE PILE... Raymond rigs drive each 


pile to the specified resistance. Soil pressures devel- 
oped during driving are fully maintained. 


* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
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240,000" STATIC Wad TEST 
p TAPER PIPE PILE 


LOAD TESTS... When required, the carrying capac- 
ity of the pile can be determined by applying a test 
load to one or more of the piles. 


COMPLETED PILE FOUNDATION... A Raymond 
concrete pile foundation is permanent -— with bearing 
capacity uniform and well in excess of specified 
requirements. 
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THE TIGER BRAND SPECIALIST 


VISITS THE PENN-LINCOLN PARKWAY 


earns a trick or two about wire rope care 


"I stopped to see Charlie Dinardo the other day. He's in charge 
of Dinardo, Inc.'s job of building the 980-foot concrete arch 
bridge over Nine Mile Run in the Penn-Lincoln Parkway project 
at Pittsburgh. It's one of the biggest concrete arch jobs in 
the country in recent years. 


"About 15,000 yards of ready-mixed concrete go into this bridge, 
and 98% of it is being poured by cranes--all equipped with 

Tiger Brand Wire Rope. They were pouring about 250 yards a day, 
using a one-yard bucket on a crane equipped with a 105-foot boom 
and 18-foot jib. In addition to the pouring, the four cranes have 
handled all steel erection and form setting on the bridge. A job 
like this really puts rope to a test! 


"Charlie says he is getting plenty of 
service from his Tiger Brand Rope. 
It holds up for three months' steady 
work on the hoist, and he hasn't re- 
placed a boom rope in over a year. 


"Charlie passed on a couple of tips 
on how he gets this kind of service 
on such a rugged job. First, he uses 
nothing but Tiger Brand. Second, he 
observes extra precautions during ine 
stallation, being especially careful 
not to introduce any twist into the 


rope. 
' Owais \ "That's this veteran contractor's 

: i o tells ° > . 
SUPERINTENDENT. Chotlow he obtains maxi method of obtaining exceptionally long 
T an pec! . . . 
as life from his Tiger Brand Wire Rope on rope life. I'n glad to pass it along 
this rugged job. to you. " 
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ARE YOU GeETTI 
we THE MOST FROM YOUR WIRE ROPE? ‘ 


: like Charlie Di 
wire rope at the low ‘bles are Dinardo to help y 
He'll be glad — possible cost. P you get the best perfo 
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980 FEET LONG .. . 100 feet high at the lowest point in 
the valley . . . this three span concrete arch bridge carries 
the new Penn-Lincoln Parkway west toward the Squirrel 
Hill Tunnels in Pittsburgh, Pa. Dinardo, Inc., Pittsburgh, is 
the contractor. 







98% OF THE CONCRETE in this job is being poured 
by cranes—equipped with Tiger Brand Wire Rope. 


SEND FOR THIS BOOKLET 
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American Stee! & Wire Company 
Rockefeller Bidg., Dept. A-7 
Cleveland 13, Ohio 


Gentlemen: 





Please send me a copy of your booklet P 
“Valuable Facts about the Use and Care of Wire Rope.” 


Name 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA STEEL COMPANY, SAN FRANCISCO 
TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM, SOUTHERN DISTRIBUTORS 
| UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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AMERICAN TIGER BRAND WIRE ROPE 
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FOR JOBS LIKE THESE 
Youll Do Better With 
NAYLOR Light-Weight PIPE 
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You'll do better with 
Naylor Wedge-Lock 
Couplings. too! 


eS 

rr 1. A one-piece 
coupling with 
gosket in place, 


Pa ro Td fs easily opened 
mitt oe | Yee: 

















VENTILATING LINES 


3. Coupling snaps into place 
over grooved ends of pipe when 
wedge is removed 


Naylor is the one light-weight pipe built to take the 
tough service required on construction jobs. Its ex- 
clusive Loekseam Spiralweld provides extra strength, 
vreater safety. leaktightness and easier handling. 
Combined with the Naylor Wedge-Lock Coupling. 
Naylor Pipe is the practical answer for your piping 
needs. Sizes from 4” to 30” in diameter—thicknesses 
4. Wedge holds coupling leak- 
tight. A hammer is only tool 
required. Nothing so simple and 


so fast to connect or disconnect 
s 
c 


from 14 to 8 gauge. Write for Catalog 44 or send 





specifications for quotation. 


NAYLOR PIPE COMPANY 1248 East 92nd Street, Chicago 19, Illinois + New York Office: 350 Madison Avenue, New York 17, NY 
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(and better) 
in 


DIESELS 


PsH 


DIESEL 
ENGINES 





@® The cylinder head and liner assemblies in 
P&H Diesels are independent — removable as a 
unit — interchangeable on all models. 


This P&H patented feature, exclusive in the field of diesel 
engines, simplifies maintenance problems and reduces servicing time 


Model 387-C. 3 cylinder — 2 cycle. 
to a new low. 


Improved Liner Construction 


Longer cylinder life is provided with liners of alloy steel, hardened 

for maximum resistance to wear. Air inlet parts, machined on a 

compound angle, impart a strong spiral motion which promotes 
thorough scavenging and assures complete combustion. 


Literature on request. Address Harnischfeger Corporation, 
Diesel Division, Port Washington, Wis. 
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Model 687-C. 6 cylinder — 2 cycle. 
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YOUR NEAREST SUPPLIER OF SINCLAIR PRODUCTS WILL GLADLY ARRANGE 








TENOL FAMILY 


Operating requirement 


Two new Tenols now make it possible to meet every operating requirement 
with one of these superior oils.) New—SUPER TENOL and TENOL EXTRA are 
designed to take care of new conditions and “heavier” duty service to which 
engines are being subjected. 

SUPER TENOL meets the engine test requirements of U.S. Army Spec. 2-104 B, 
Supplemental List 1. It accepts the challenge of continuous, extra-hard service 
and also thwarts cold engine sludge caused in diesels and gasoline engines by 
long idle and stop-and-go operation. It helps solve the problems caused by 
the use of improper or high sulphur fuels. 

TENOL EXTRA qualifies under U.S. Army Spec. 2-104 B, Supplemental List 2 
—and the requirements of Caterpillar Series 2 oil for supercharged diesels, 
abnormally heavy duty operation and high sulphur fuel. 

- Use TENOLS as maintenance tools to extend overhaul intervals, engine life. 





New Fluid Catalytic Cracking Stills (like the one About 40% of all the Aircraft Engine Oil used 
shown here) are helping to expand Sinclair's by domestic Airlines in the U.S.A. is supplied 
refinery output. Sinclair's great refineries are by SINCLAIR. The same careful research that 
now turning out products at the rate of developed this high quality oil for the Airlines 
eo 150,000,000 gallons of lubricating oil yearly. is put into TENOL and other Sinclair Oils. 
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FOR LUBRICATION COUNSEL, OR YOU MAY WRITE TO SINCLAIR REFINING COMPANY, 630 FIFTH AVE., NEW YORK 20, N. Y. 





ied 
ie 


aS 
: 


ik 





23 








Smarter Appearance |’ -§ 
Sturdier Construction =. git yy 





NEW 


Here are all the famed Quonset advantages at their 
very best- plus developments in styling and construc- 
tion that make the “world’s most useful building” a 
better value than ever. From slab to crown, these 


new Quonsets are really ¢mproved buildings! 


There's a clean-lined, modern beauty to the horizon- 
tal pattern of the sidewalls. There's just the right 
touch of contrast in the vertical pattern ot the new 
Quonset crown roof. Architecturally, the 


new Quonsets are key ed to today. 


fee 7 


t 


UONSETS 


windows afford added protection against weather. 


These new Quonsets go up faster, too. Important de- 
sign changes simplify erection . . . reduce construction 
time by more than 25%. This means you'll be in 
business sooner—you ll make money sooner when you 
choose the new Stran-Steel Quonsets to meet your 
building needs. Find out about the new Quonsets 


from your Quonset dealer today! 
STRAN-STEEL AND QUONSET REG. U.S. PAT. OFF. 


And appearance is only one of the new GREAT LAKES STEEL CORPORATION 


Quonset advancements. A more efficient 


method of bridging and bracing endows the 


- Stran-Steel D on @ Dept.59  @ Penobscot Building 
Quonset with even greater structural rigid-  *#" feet Vivisio = ; — 


ity makes it strongel and more durable 


than ever. Specially developed Quonset 
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UNIT OF 


Detroit 26, Michigan 


NATIONAL STEEL CORPORATION 








trademarks of distinction! 





| 
| DURACOTE for DURABILITY | 
| Gees equipment deserves a good finish, 


and we are proud that these manufacturers have 


chosen a Tousey finish to protect their products. 


TOUSEY VARNISH CO., 520 W. 25TH ST., CHICAGO 16, ILLINOIS 
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g To Engineering News-Record ... and to the engineering profession ... who, hand- 
in-hand for 75 years have blazed the trail to a greater America . . . we extend 
salutations. A salute to the engineering profession whose achievements over the past 


three-quarters of a century have been spread upon its pages lo serve as 


stimulus to further progress. A special salute to ‘the trailblazers in the field of 


water, sewerage and gas service... the consulting engineers... to whose 


pioneering ideas the pages of Engineering News-Record have ever been hospitable. 
To review some of the landmarks in 75 years of progress in the water, 


sewerage and gas fields, so largely served by cast iron pipe: 


there were no water purification plants. Today, water is processed by 
over 5.000 of the more than 12.000 public water supply systems 


serving 85-million Americans; 


there were no sewage treatment plants. Today, more than 6.000 sew- | 


age treatment plants serve over half our urban population: 


there were no natural gas transmission lines. Today, over 200,000 
miles of pipe lines transport natural gas from the fields to cities, 
towns and villages where the gas is distributed through thousands 


of miles of cast iron pipe. 





A GREAT 
PUBLICATION 

ee AND THE 
» eeeKHNGINEERING 
PROFESSION 

IT SERVES 





To the development of these utility services. so indispensable to urban living, the 


cast Iron pressure pipe industry has contributed from the earliest days. In fact, 210 


vears before Engineering News-Record was founded. a cast iron water main was installed 
in Versailles. France. which is still in service. A cast iron gas main laid in Baltimore 
115 years ago, and a cast iron water main laid in Philadelphia 127 years ago, 


are also still in service. 


Today, the cast iron pressure pipe industry with its modern casting processes, is better 
prepared than ever to do its part in meeting the challenge of a greater America. 
The nation is faced right now with two speeific challenges. 
Congress has approved a vast public housing construction program. A nti-pollution 
legislation recently enacted requires the decontamination, or otherwise harmless disposal, 
of domestic and indusirial wastes. Meeting these challenges will call for all the ingenuity 
and resourcefulness of the engineering profession. It will also require large quantities 
of cast iron pipe and fittings. We are confident that these challenges will be met and 
confident also that our industry will contribute to the full extent required. Cast lron Pipe 
Research Association, T. F. Wolfe, Engineer, Peoples Gas Bldg., Chicago 3. 

} 


CAST IRON PIPE RESEARCH ASSOCIATION 


Contributing through research and educational 
publicity to efficiency and economy in underground 
| transportation of water and gas and sewage 


Qa oa 
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You Hear It 
At The Face 
"a And In The 
\ Front Office 


ee 9. 
"ROCKMASTER 16’ is the greatest 
improvement in blasting methods since 


ATLAS introduced milli-second blasting!” 


ys UNDERGROUND WORKINGS, pits, Quatrices, and construction jobs you 
hear a lot of enthusiastic talk from men and management about the 
advantages of the RocKMAsTER “16” Blasting System. 


, ROCKMASTER ‘'16” 
lor example, blasting men at the face talk about better breakage, savings TIMINGS 


in dynamite, better control of throw, quicker return to the face. And Rockmaster No Avg. Time of Each 
mining men talk about a safer roof—the result of the lack of vibration eS Seley trom Zero 
typical of RocKMASTER “16” shooting. When this talk finds its way to aera 
the front othce, it is quickly translated into greater safety for workers, 

less expensive handling and milling of rock, less degradation of coal, 

bette! rock-production at less cost. 


Blasters evervwhere—underground and on the = surftace—tind that 
RockMasteR “16” helps them produce more material per pound of 
explosive. Sixteen periods—a wide choice of short or long milli-second 
delays—add up to better control over throw, back-break, and material 
size. And underground, sixteen delay periods fring in 550 milli-seconds 


mean less dust and a quicker return to the face... less strain on timbers 
and root 


Ask your Atlas representative for the new RockMAsTER booklet explain- 
ing how RockMASTER “16” fits into your operations 


Kink \ 


EXPLOSIVES {Oe > 
“Everything for Blasting” _F, awe 


ATLAS POWDER COMPANY, Wilmington 99, Del.* Offices in principal cities * Cable Address—Atpowco 
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hot forged one 


piece head and washer saves 
and money by doing 
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e washer 


Integrally 
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3 Large diameter washer head . ; 
completely screw \ ae 4 Gimiet 

hole and preve sures easy starting 
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air pockets and re 
tards corrosion 
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tight ft 


Accuratt threading 


clean, easy cut 
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Austin had established permanent offices on the 


West Coast and in the Southwest to provide a 
nation-wide, yet localized service 
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Basic, standardized designs for one story and 
multi-story buildings were offered for greater econ 
omy, flexibility of layout, speed in erection. 








Introduced the Austin Method of Undivided Re 
sponsibility, whereby one organization co-ordinated 
design and construction under a single contract. 


On his way to America to help rebuild Chicago after 
the Great Fire, Samuel Austin, a carpenter, stopped 
in Cleveland, remained, and founded the firm. 
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Austin pioneered in the development and adoption 
of Welded Steel Construction. In 1925, tested elec- 
trically welded versus riveted trusses to destruction. 


Austin Engineers design and 
build industrial plants and facili- 
ties of practically all kinds and 
types for a broad range of industries, from 
textiles to television, from aviation to atomic 
energy facilities. Austin’s complete engineering 


THE AUSTIN COMPANY 


THe 
AUSTIN METHOD 


NEW YORK ° PHILADELPHIA ° PITTSBURGH 
INDIANAPOLIS * ST.LOUIS * HOUSTON * LOS ANGELES 





Austin designed and erected the first multi-story 
Welded Steel building on a commercial basis at a 
cost comparable to riveted construction. 


Project located on a 38-acre site, and comprising 9 buildings, was designed and built by Austin 


and construction service is available through a 
Coast to Coast network of offices, eight of which 
are completely staffed District organizations. 

The Austin Method of Undivided Responsibil- 
ity which combines engineering and construction 
under a single contract offers definite advan- 
tages to an Owner. 


ENGINEERS AND BUILDERS + CLEVELAND 


WASHINGTON, D. C. ° DETROIT e CHICAGO 
©QAKLAND * PORTLAND °* SEATTLE * TORONTO 


Designed the first ““Controlled Conditions’’ Plant 
with light, temperature, humidity and noise under 
control to provide ideal operating conditions. 


Offered Rigid Frame Construction to provide 
better utilization of structural steel, to eliminate 
shadows and put overhead areas to work. 


Developed H-Section Truss to accommodate convey- 
or, and crane loads more efficiently...strain gage load 
tests conducted by Case Institute of Technology. 


) y 2 pean i at 
Unit Area System offered to simplify the design, 
installation and maintenance of air conditioning 
and electrical load center equipment. 





‘Up Faster- 


no bolts to master’ 
WITH EZEBILT— STEEL-PANEL SCAFFOLDING 


More than just a slogan . . . “Up Faster—no bolts to master’”’ 
tells a story of cost-saving that must interest every construc- 
tion contractor. Fast becoming the standard of the industry, 
Ezebilt’s light tubular steel construction, low cost, adaptability, 
and fast erection time means payroll dollars saved . . . and 
more time for more and better jobs. 


Here's the Magie! 


It's Ezebilt's exclusive “Gravity Lock 
sleeve arrangement absolutely no 
bolts, no nuts, no tools for connect 
ing or dismantl ng 


OWN YOUR OWN--OR RBNT CONSTRUCTION engi- 
neers have/learned that Ezebilt Steel-Panel Scaffolding 
soon more than pays for itself, no matter what type of 
job application. Note in the photographs how adaptable 
it is for small construction apartment houses, large build- 
ings, or unusually-high scaffolding jobs. 
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YOUR CONFIDENCE 


JUSTIFIED 
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ALL TYPES OF CONSTRUCTION, ALL OVER . THE. WORLD 


-MERRITT-CHAPMAN | 
& SCOTT CORPORATION ~- 





MERRITT-CHAPMAN 


& SCOTT CORPORATION 





Since it first raised its house flag —the Black Horse of the Sea-in 1860, 
the Merritt-Chapman & Scott Corporation has been building the 
America of today and tomorrow. With confidence our nation has 
traveled the bridges and tunnels, the highways and airstrips built 
by this organization and has been served and protected by the water- 
works, utilities, and hospitals it has erected. America has benefitted 
from the products of the mills and factories built by Merritt-Chapman 
& Scott. 


Today this organization, confident through achievement, is eighty- 
nine years young. Its energy, its skill and its resources are at the 


service of America. 


If your part in America’s future embraces construction, examine the 
abilities of Merritt-Chapman & Scott to translate your plans into 


reality. 


The Merritt-Chapman & Scott Corporation occupies a unique place 
in the construction industry because of the versatility of its opera- 
tions. As the following pages show by word and picture, its jobs range 
from the construction of lighthouses, jetties and piers to the building 


of complex chemical plants. 


Construction activities of the corporation are accomplished by two 
divisions working in close cooperation to provide clients with the 


maximum in economy. 


For the industrialist, Merritt-Chapman & Scott constructs all types 








BUILDING 





of manufacturing plants. Work done ranges from minor additions 
and improvements, to vast plants complete with housing develop- 
ments, public works, and rail, highway, or harbor terminals and 


facilities. 


The Organization performs all foundation, building, mechanical, 
electrical, and piping work in industrial construction with its own 
forces. It will, when called upon, undertake the purchasing, expedit- 
ing, and installation of all equipment. Such “turn key” jobs, complete 
from foundation to roof, costing many millions of dollars, have been 


carried out by Merritt-Chapman & Scott. 


Paper mills, chemical plants, steel mills, railroad engine repair shops, 
tank farms, liquid petroleum gas plants, power houses, boiler plants, 
warehouses, and public buildings are among the achievements of 
this corporation. 


Office buildings, hospitals, and housing projects also are within the 
experience and ability of the corporation. Contracts for such struc- 
tures, aggregating more than thirty-five million dollars, are currently 
in progress and the Organization brings to this work decades of ex- 
perience in the coordination of men and materials. They are equipped 
to handle an unusually large proportion of such building construction 
work with their own forces. 


The other major division of this corporation's construction organiza- 


HOMIE 1. «4 © * « « 
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MARINE AND HEAVY CONSTRUCTION 


Bridges, tunnels, piers, breakwaters, boardwalks, shipways, marine 
railways, sewage disposal plants and outfalls, lighthouses, shore and coast 
protection, seawalls, waterworks, bulkheads, harbor improvements, cable 
laying, dredging, water intakes, marine terminal facilities, dams, locks, sub- 
aqueous pipelines, and marine foundations are the routine accomplishments 
of the Merritt-Chapman & Scott Corporation. 

The well established reputation of this organization in this specialized 
branch of construction is founded on an integration of experienced personnel 








and the finest and most extensive marine equipment available anywhere in 
the world. This unparalleled combination of experience and plant achieves 
the utmost in economy of time and money. 

Experience of Merritt-Chapman & Scott in this field stems from 75 years 
of successful undertakings in the rivers, harbors, and lakes of America. 

The floating plant comprises 148 vessels, and includes derricks of up 
to 250 tons lifting capacity, complete concrete mixing and placing plants, 
pile drivers, tug boats and scows. Adequately equipped shops and yards 
for repair of floating and land equipment are maintained at Staten Island, 
N. Y., Cleveland, Ohio, and New London, Connecticut. 


INDUSTRIAL AND BUILDING CONSTRUCTION 
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There is no better evidence of the ability of Merritt-Chapman & Scott 


Corporation to construct a wide variety of projects with skill, speed 


and economy than this partial list of outstanding clients it has served: 


Alabama Pulp & Paper Co. 

Allied Chemical & Dye Corporation 
American Brass Co. 

American Bridge Co. 

American Cyanamid Co. 
American Telephone & Telegraph 
Ansco Co. 

Atlantic Refining Co. 

Ballard Oil Co. 

Baltimore & Ohio Railroad 

Bell Telephone Company of Pennsylvania 
Bethlehem Steel Corp. 

Bridgeport Gas Light Co. 

Buckley Bros. Inc. 

Camp Manufacturing Co. 

Central Hudson Gas & Electric Co. 
Champion Paper & Fibre Co. 
Charles Pfizer & Co., Inc. 

Cities Service Oil Co. 

City of Bayonne 

City of Bridgeport 

City of Los Angeles 

Colonial Beacon Oil Co. 
Connecticut Power Co. 


Consolidated Edison Co., of N. Y. 
Container Corporation of America 
Delaware River Joint Commission of Pa. & N. J. 
Delaware, Lackawanna & Western R.R. 
Dexter Sulphite Pulp & Paper Co. 
District of Columbia Dept. of Highways 
Eastman Kodak Co. 

E. |. DuPont de Nemours & Co. 

Electric Boat Co. 

Elizabethtown Consolidated Gas Co. 
Farrell Lines 

Fire Department of N. Y. C. 

Ford Motor Co. 

General Chemical Co. 

Greenwich Water Co. 

Gulf Oil Corp. 

Hartford Electric Light Co. 

Hudson Pulp & Paper Corp. 

Huron Portland Cement Co. 

Jersey Central Power & Light Co. 
Jones & Laughlin Steel Corp. 

Mystic River Bridge Authority 
National Container Corp. 

National Lead Co. 

National Tube Co. 


New London Terminal Corp. 
Newport Electric Corp. 

New York Central System 

New York City Dept. of Public Works 
New York City Dept. of Marine & Aviation 
New York Water Service 
Pennsylvania R.R. 

Port of Boston Authority 

Providence Gas Co. 

Riegel Paper Co. 

St. Regis Paper Co. 

Seatrain Lines Inc. 

Shell Oil Co. 

Socony Vacuum Oil Co. 

Southern New England Telephone Co. 
Southland Paper Mills Inc. 

Standard Oil Co. of N. J. 

Staten Island Edison Corp. 

Texas Co. 

Tidewater Associated Oil Co. 

Todd Atlantic Shipyards 

Union Bag & Paper Corp. 

U. S. Navy Dept. 

U. S. War Dept. 





TO AMERICAN INDUSTRY 


Merritt-Chapman & Scott Corporation offers the services of a 
well-financed, skilled organization with unusually adequate plant 
facilities, trained personnel, nearly a century of experience and 
—over and beyond these qualifications —the energy, determina- 
tion and will to do its share in Building a Greater America. 
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C. H. COTTER, President 


NEW LONDON, CONN. * CLEVELAND, OHIO * KEY WEST, FLA * KINGSTON, B.W.1 


* CARACAS, VENEZUELA 
BOSTON, MASS. * PASADENA, TEXAS 
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ONLY HELIOS* DRY DEVELOPING MATERIALS GIVE YOU: 


K&E QUALITY. Trusted by draftsmen and engi- 
neers for 82 years. 


K&E DEPENDABILITY. Your best assurance of 
consistent results in making positive line prints. 


Only when you use dependable materials can you get 
consistent results in making positive line prints. 


To be sure of absolute K &E standards in the color- 
forming components required for these dry diazo 
products, we established a new plant where we man- 
ufacture HELIOS materials exclusively. We not only 
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control and make the finished materials, but actually 
manufacture, from the raw materials, the image- 
forming chemical components as well. Thus HELIOS 
papers, cloths and films are the product of 82 years of 
K &E experience and K &E insistence on quality first. 


HELIOS dry developed materials cover a wide field 
of reproduction needs. They consist of opaque papers 
(black, blue and maroon line) and opaque cloth for 
working prints, besides transparent papers and cloth 
and clear and matte films, for intermediate originals 
(to use instead of originals). 





For samples and full information about the HELIOS 
line and what it can do for you, ask any K &E Dealer 
or Branch or write us here in Hoboken, N. J. 


PARAGON* DRAFTING MACHINES TAKE 
WASTE MOTION OUT OF DRAWING 


The PARAGON Drafting Machine combines 
T-Square, triangles, protractor and scales, all in one 
single unit, controlled entirely by one hand. The 
scales glide into any position on the board. The 
lightest touch rotates them to the angle desired. 
You can draw all lines to exact length. 


The design of the PARAGON Drafting Machine 
assures permanent accuracy. The open center arm 
construction makes it practically impossible to dis- 
turb the band tension, which is properly set at the 
factory and needs no further adjustment. 


Let your K&E Dealer or Branch demonstrate this 
machine or write for full description to Keuffel & 
Esser Co., Hoboken, N. J. 


LEROY LETTERING AND SYMBOL 
DRAWING IS UNIFORM AND QUICK 


LEROY lettering and symbol drawing need no special 
skill or training. LEROY equipment offers a wide 
variety of alphabets and sizes, including Regular 
Gothic, Reversed, Condensed, Extended and Outline 
Gothic, Cheltenham, Greek, Isometric alphabets and 
ellipses, Electrical, Map and Welding symbols. 


K&E can make special LEROY templates with your 
own words, phrases, designs, 
symbols or trade marks. 


Ask your K&E Dealer or 
any K&E Branch for 
a demonstration or 
write to K&E, Ho- 
boken, N. J. for the 
LEROY Booklet. 


*Trade Mark® 


















OW 6*/9 SEALE 1S AN 
EXCELLENT CONSTRUCTION 
FOR SCUSHER OR SCRAPER 
PULL ROPES BECAUSE /7 


FOR MINE SHAFT ROPES 
WEE: U-W 6*/9 FILLER WIRE 1S 
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AVA \\— = FLEXIBLE AND RESISTS FATIGUE 

EXCEPTIONALLY WELL. 






The Upson-Walton Company 
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QUESTION: 


W hose 

cable address 
is 

“DERRICK” 





sen Johannesburg, South Africa or Point e 
Barrow, Alaska . . . from Brisbane, Australia or ANSWER: 
Copenhagen, Denmark . . . if you want the best 
possible help in moving materials at lowest cost, 


just send a cable message with the simple address . | e 
“DERRICK”! 
: 6 
All over the world, construction men know that m e ri Cc an Ol St 
“DERRICK” is the cable address of American Hoist r 7 
and Derrick Company, at St. Paul, Minnesota or and DERRICK COM PANY 
South Kearny, New Jersey. And that’s an easy St. Paul 1, Minnesota 
way for you, too, to remember that this organiza- , . ‘ ; 
\ : nA Bear vee eeseneeee z ns Plant No. 2: So. Kearny, N. J 
| tion has had more derrick experience than you'll d y, 
} ever need in a lifetime. Sales Offices: NEW YORK ¢ PITTSBURGH * CHICAGO 
What kind of a derrick will you need next? Per- 
haps a stiff-leg, of the type shown here, forhandling 2 289 pfpmm-—m—————— 


loose materials. Perhaps a steel erector. Perhaps 
something special—a big gallows frame, or gin 
pole, or a barge derrick. Whatever it may be, you 
can be sure that American Hoist has built it 
before, and knows how to build it right. 
Your inquiry addressed to “DERRICK” brings 
you quick, intelligent service backed by a large 
| staff of engineering specialists, and the facilities of 
| derrick shops second to none. Our line is the most 
' complete offered anywhere—derricks of all types, 
all sizes, from 3 to 250 tons capacity. Would you 
like a general catalog? Just mail the coupon. 


American Hoist and Derrick Co. 
St. Paul 1, Minnesota 


Please send catalog on AMERICAN Derricks. 
NAME 

COMPANY 

ADDRESS 


CITY STATE 


——— — 


Builder of the world’s 
first road grader in 1879, 
Austin-Western has pioneered more 
motor grader features than any other manufacturer, 
through the years. The motor grader of 1933 was a much 
better machine than those of the early 20's, but was still 
almost totally incapable of doing heavy ditching and 
rough grading. It remained for Austin- Western to take the 
final step in motor grader design—the all-wheel drive, 
all-wheel steer 99" Power Grader of 1937, which gave the 
owner a machine capable of going places where ordinary 
motor graders couldn't go... doing things they couldn't do. 
1925 —First Motor Grader with leaning front wheels. 


eo 1937—First All-Wheel Drive 
All-Wheel Steer Power Grader. 
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the POWER GRADERS that have Everything 


The Austin-Western Power Grader of today owes its 
matchless performance to completely effective use of 
power. Through All-Wheel Drive, every pound of 


weight is a powered pound, harnessed to a driving 






wheel—and contributing every ounce to tractive effort. 
This tremendous traction—perfectly directed and con- 
trolled through All-Wheel Steer—provides superb earth 
moving ability, and mastery of all types of work. Addi- 
tional values are offered by specialized attachments, 
which greatly increase the usefulness and day-in and 


day-out profit making ability of the graders. 


AUSTIN-WESTERN COMPANY, AURORA, ILLINOIS, U.S.A. 


Ca as . SS 
“88-H’ ; ite bei 

—a new model which brings to 
the field of motor graders of medium size 
the extra traction and power-at-the-blade 
of all-wheel drive; the unequaled maneu- 
verability of all-wheel steer, and the other 
exclusive features which have made the 
“99's” so deservedly popular. 


“99-H" — the “old reliable’ —out in 


front of the motor grader parade since the 
original * of 1937. Popular with con- 
tractors and highway departments for its 
all-around performance, under al] condi- 
tions, in all seasons. 


MASTER “99” —another new 


model, combining all of the time- and 


money-saving features of the “99-H” with 


the extra power, traction and road speed 


of its 100 horsepower engine. Tops in per- 
formance and value for those who want 
the best. 





TOUGH BUCKETS 
mean 
MORE PROFITS 


Reis Ber BY SS hay iv 
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3 TYPES When digging conditions are rough... that’s when 

FOR men who know specify HENDRIX BUCKETS .. . that 

can stand up to the beating of daily use and still 

EVERY DIGGING PURPOSE deliver top production. They're built to take it and 
ytd a Mie built to give you low-cost, maintenance-free perform- 


ance that means profitable operation. 


For descriptive literature ask your dealer 


or write 





HENDRIX MANUFACTURING CO.,INC. 


MANSFIELD — LOUISIANA 




































For Suspended | Ceiling 
Construction 


ww / Uy, Pe 


| vantages ‘iMustrated ond 


seentvedia Naitock 
N-1, see SWEET’S ARCHITECTURAL FILE, 11b/1 
Nailock Method permits the use of a wide variety a 
materials for suspended ceiling construction. 
Nailock Nailing Channel 


D>. 


Safest and Simplest Method 





Carrying Member ———, ty, 
SZ 












Break Joints; 
‘ Never Less than 24” Aparts ; 





First Nailock 
Approx. 2” 
from Wall 


fe 
Solid Backing 


aad 


Acoustical Tiles Mechanically Fostened 


| _ Reduce. Time-Wasting Grief and Time 
Costs on Suspended Ceiling Jobs 


@ Nailock Universal Nailing Channels provide a means for 
securely fastening every unit in place, and assure a rigid, safe 
and permanent suspended ceiling installation. It permits the use 
of larger crews in making installations in large areas due to 
the speed with which Nailock Universal Nailing Channels can 
be attached to carrying members and the simplicity of nailing 
backing or backerboard materials co these channels. The Nailock 
Method permits the use of any type of acoustical ma- 
terials attachable by mechanical means, or by cement- 

ing, and all of the usual methods and materials of "5 


Permits Use of Any Acoustical Materials Required finishing a ceiling, including plastering. Refer to 
installation with Nailock requires only three Nailock Catalog N-1 in SWEETS 1949 ARCHI- 








operations. This shows nailing solid backing TECTURAL FILE, 11b/1. Catalog available on = == a 

to Nailock Universal Nailing Channel with request. Please use coupon. _ af 
Nailock Nails which form locking loop around ~ 
rod. Assures rigidity and permanencyand safety. pees Se 


Nailock Steel Division, The Sanymetal Products Co., Inc 
1704 Urbana Road, Cleveland 12, Ohio 


Please send Nailock Catalog N-i and name of nearest Nailock 
Distributor. 


NAILOCK STEEL DIVISION 2 ae 


Company 
tina rec mes oe = 
1 1704 URBANA ROAD + CLEVELAND 12, OHIO (Please attach to your business letterhead) 















rc Welding Cuts Construction Costs 20% 
on World’s Largest Harbor Shed 





Fig. 1. Field welding truss sections to fabricate 200-foot span rigid frame, 


g 200-amp. Lincoln “Shield-Arc” Engine Driven Welder Se 


are lined up with a transit and tack welded prior to finish weldin 


YIMPLER, faster construction made_ possible by are 
S welding, accounts for an estimated 20°; saving in 
structural cost of the Harbor Transit Shed at Long Beach, 
California. Built entirely with arc welding, this 2,625-ton 
rigid frame structure was erected in only 90 days with a 
}2-man erection crew. By eliminating rivets and gusset 
plates, designers cut the structural weight by more than 
77, creating the world’s largest unobstructed single 
span harbor shed—1,200 feet long, with a 200-foot span 
and 40 feet high. 

The 32 rigid frames used were shop fabricated in 30 
working days using flame cut steel plate and standard 
rolled shapes. Seventy per cent of the arc welding was 


finished in the shop using fast, simple downhand welding 


Se: 
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Fig. 2. All welded rigid frame Harbor Shed at Long Beach, Califorr 
Designed by R. D. Sandham under direction of R. R. Shoemaker, Chie 
Engineer, and R. J. Amar, Port Manager. Steel fabricated and erecte 
Pacific Tron and Steel Company of Los Angeles 





techniques. Forty-foot sections thus fabricated were then 
trucked to the erection site for field welding. 

Erecting operations were so planned that the 32-man 
crew could raise and connect the trusses with the I- 
beams at a rate of 8 frames in a six-hour shift, an erection 
speed considered impossible with riveted construction. 
Three 20-ton cranes raised the field-assembled 50-ton 
all-welded rigid frames, holding them in position while 
connecting I-beams and trusses by are welding with 200- 
amp. Lincoln “Shield-Arc’’ Engine Driven Welders 

The unique Long Beach Harbor Transit Shed is built to 
withstand earthquakes. Each rigid frame rests on a 5-inch 
diameter hardened pin, thus compensating for any light 
movement or settling that might occur in the harbor area. 





g g Fig. 4. Hip girder connection to base plate. Fig. 5. Welding truss to hip girder. Butt 

ing * Automatic Lincolnweld Five-inch diameter horizontal pin allows free jornts are completed with ten passes on flange 
are made in single pa at OOO amps. and movement in case of earthquake or settling plate and two passes on web plate 
peed of 24 inches per minute. in harbor area 


The above is published by LAL LINCOLN ELECTRIC COMPANY in ise interes: of progress 


Architects and engineers are invited to write on their letterheads to be placed on mailing list for Structural Welding Studies. 


The Lincoln Electric Company, Dept. 137, Cleveland 1, Ohio. 
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-MONEY-MAKER 


LLUSTRATED above is one of three 

T4 TRAXCAVATORS working on a new 
four-lane highway at San Pedro, Cali- 
fornia. These TRAXCAVATORS dug and 
loaded 21,000 yards of earth in six days 
... over 1,100 yards per TRAXCAVATOR 
per day! 


Get complete information about 
TRAXCAVATORS from your 
TRACKSON-Caterpillar dealer, 
or write direct to TRACKSON 
COMPANY, Dept. EN99, Milwau- 


kee 1, Wisconsin. 


This profit-making TRAXCAVATOR per- 
formance is being repeated on hundreds 
of jobs all over the country. TRAXCAVA- 
TORS are unequaled for digging and 
loading — for handling bulk materials — 
and for doing numerous other important 
construction and road-building tasks. 


TRAXCAVATOR 


REG. U. S. PAT. OFF. 


The Original Tractor Excavator 
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/n construction products CECO ENGINEERING 











your metal building needs... 


With metal products for every building purpose, 
Ceco indeed covers the field. And whatever your building 
need, one order takes care of it all. Ceco can supply you 
with the finest in engineered steel products for monumental 
buildings, for institutional buildings, for commercial build- 
ings. Ceco metal products also fit economically into the 
small home—cut fire hazards—increase building strength 
—reduce installation costs. For Ceco builds small with the 
same engineering precision they build big. Years of pioneer- 
ing... years of on-the-job experience in the construction 
field have given Ceco engineers a sure grasp of all building 
problems. Ceco’s plants, too, are strategically located to 
give fast coast-to-coast service. For detailed information, 
accept Ceco’s invitation. Write for FREE Bulletins on Ceco 


Products today. 


Ceco literature is full of in- 
stallation tips and product 
data. It is FREE to all build- 
ing men. Fill out coupon and 
mail today. Also see Ceco 
literature in Sweet's Archi- 
tectural and Builders Files. 





CECO STEEL PRODUCTS CORPORATION 
General Offices: 5601 West 26th Street, Chicago 50, Illinois 


Offices, warehouses and fabricating plants in principal cities 


> 


makes the big difference 





ruction field 





CONCRETE JOIST CONSTRUCTION 


Building costs are cut with Concrete 
Joist Construction. Concrete is kept 
to a minimum for any span or live 
load. Removable Meyer Steelforms 
permit using the forms again and 
again. Above is pictured a Meyer 
Steelform and Reinforcing Bar. 





STEEL WINDOWS 


Full line—monumental, industrial 
and residential. Steel windows are 
economical. They cannot stick, 
warp or swell. They afford ample 
view, admit more daylight . are 
fire-resistive, provide means of es- 
cape in emergency. 





STEEL JOISTS 


Ceco Open-Web Steel Joists offer 
the most economical method of 
building. They assure fire and sound 
resistive structures. They're light, 
easy to install and self-centering. 
Ducts, wiring and piping can be 
concealed. 


Partial List of Ceco Products 


METAL RESIDENCE CASEMENTS © INDUSTRIAL WINDOWS AND DOORS 
© METAL FRAME SCREENS * ALUMINUM FRAME STORM WINDOWS © 
ALUMINUM COMBINATION STORM WINDOW AND SCREEN UNITS 
© METAL LATH AND ACCESSORIES * STEELFORMS * REINFORCING 
BARS © STEEL JOISTS AND ROOF DECK * HIGHWAY PRODUCTS « 
CORRUGATED ROOFING © ATTIC AND ROOF VENTILATORS 
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Partial Shipments Only... 


Every shipment that leaves the Twin It is this policy of complete follow-up 

Disc Factory is incomplete . . . only service that has given Twin Disc prod- 

because the service that goes with each ucts the broad acceptance they enjoy 

sale is delivered later . . . whenever and among leading equipment manufac- 

wherever it may be needed. turers. Specify Twin Disc on your next 
Twin Disc maintains five factory power application. 


branches and 47 Parts Stations, strate- 
: Twin Disc CLuTCH COMPANY 
Racine, Wisconsin 
to provide speedy and efficient service. (Hydraulic Division, Rockford, Illinois) 


gically located throughout the country, 


Hydraulic Heavy Duty 
Torque Converter Clutch 


Machine Too! “ j - Tractor Clutch Marine Gear 
Clutch (a . 


A CLUTCHES uN DI Py tae) 
=e 


eS De ese aes CLUTCHES SINCE 1918 
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Jack House watches 
costs go down. 


instead of 6 (2 on the 
ds 6 tampers, 1 man 
andle hose). 


3 men here 
frame which hol 
on the wall to h 
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~ S.Pumes MIXERS 


Jaeger user 


ger 125 ft. 


New standard Jae d of old 


compressor instea 


standard 160 ft. 


On the San Antonio Expressway, Killian-House Company 
used these 6 backfill tampers in a frame to compact along 
the walls, reduced their tamping crew 50% and main- 
tained continuous operation not possible where tampers 
are individually operated. The job, too big for any 105 
ft. compressor. was successfully handled with a Jaeger 
“new standard” Model 125, 


From the Model 75, ‘that runs a heavy duty paving 
breaker, up to the Model 600 for 2 heavy wagon drills, 
every new standard “Air Plus” rating is designed to fit 
today’s tools, gives you 30% to 40% more production 
at full pressure and efficiency, directly cuts your costs. 
Sizes are 75, 125, 185, 250, 365 and 600 cfm. See your 
Jaeger distributor. 


Note: Because of “Fuel Miser” speed control, Jaeger 
“new standard” compressors use no more fuel than 
smaller units when not delivering more air, 


The Jaeger Machine Co., Columbus 16, Ohio 


Leading distributors in 130 cities of the U. $. and 
Canada sell, rent and service Jaeger equipment, 


JAEGER 


* DIAGONAL SCREED FINISHERS. 


ESSORS 
— BITUMINOUS PAVERS 


SCREW SPREADERS ° 








VERSATILITY 
In 
CONSTRUCTION 


CORBETTA 


UPON GETTING THINGS DONE 


oy a sufficiency of able executive and directive 
ability that is now enriched by a broad diversified 
twenty-seven year experience, the Corbetta Construc- 
tion Company, Inc. pledges continued and unswerv- 


ing adherence to a practical principle which, for 





more than a quarter-century, has dominated the 
company’s thinking. . “In the hands of men with 
know-how...planned procedures and modern 


methods solve problems, speed construction 
and save money!” 


NEW YORK + CHICAGO rt 
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WHY CATERPILLAR 


do move work a bower 


- a good look at your present scraper 
equipment. Sure, the machines are holding 
together. They're moving earth. But can you afford 
to keep them on the job, when competitors are 
using “Caterpillar” Scrapers— moving more yard- 
age, faster, at lower costs? 

On these pages are a few of the reasons why 
the “‘Caterpillar’’ Scraper is out ahead in profitable 
operation. Let your ‘Caterpillar’ deoler show 
you other superior features. Then talk to him 
about trading in your old “‘pans” on the new 


machines he can supply. "'Caterpilior"’ design, with positive ejection and high apron Sift, 
gives you fast, clean dumping and smooth spreading on the fill. 
CATERPILLAR TRACTOR CO., PEORIA, ILLINOIS 


CATERPILLAR DIESEL 


REG. U. S. PAT. OFF 


Here's a good example of the way 
"Caterpillar" bow! action funnels the MOTOR GRADES 


material upward to make a heaped 
load faster, more easily. EARTHMOVING EQUIPMENT 


mi 


a 














SURAPERS 
| Codd fer yard 


The “Caterpillar” Scraper blade is designed for slicing action in the 
cut. It digs faster, with less drawbar pull. And the apron is so 
designed that it won't clog the loading chute. It allows the material 
to funnel up from the blade without excessive packing. 


Bigger tires on the ‘Caterpillar’ Scraper give low rolling resistance on the haul 
That means higher travel speeds and more trips per day. Big tires also allow very 
low tire pressures for greater flotation in soft earth. You can operate in working 
conditions that would bog down the average scraper. 


On the fill, the ‘Caterpillar’ Cable Control system takes over to eject the material 
in smooth layers. Concealed sheaves anw cable keep out abrasive material and 
result in longer cable life. Yet all cables can be replaced by a man standing on the 
ground. Sheaves are accurately aligned, heat-treated and machined, so that 
cable doesn’t chafe or wear. 


The apron lifts high, with no interference overhead. It is pivoted on 
the outside and well back on the bowl for ample load clearance when 
spreading material. 










Four long flexible springs are hooked directly to the ejector plate to 
i give a simple but dependable return action after a load is spread. 
Springs and ejector sheave systems are both well shielded from 
abrasive earth. 







“Caterpillar’’ Scrapers are built to true ‘Caterpillar’ quality standards. Box 
section double bottom and box section side walls, made from special high-tensile 
steels, are among the reasons why these units have exceptionally long work life. 


seal SS Sek 


Unique beauty of Cemesto in a curtain wall Modern residence of Berkeley, California. Archi 42 000 square feet of Cemesto used for roof deck 
Curtiss-Wright Corp., Louisville, Ky. Architect tect: Richord J. N i curtain walls. B. F. Goodrich Co., Marietta, O 
Albert Kohn Associates, Inc., Detroit, Mich 


CEMESTO ... 


REG. U.S. PAT. OFF. 


Celotex Cemesto is first choice for fast, 


permanent, low-cost construction of every kind 


More and more architects are specify proof bituminous adhesive. It has re 
ing Cemesto* for insulated structura markable structural strength high 

leck tain walls, and parti insulation value its cement-asbes 
y type. Because th tos facings are incombustible and 
perties of this amazir weather-resistant. Its hard, durable 
U.S. Navy residence building of Cemesto and tion monowall materia light-reflecting surfaces provide both 
brick masonry built in 1939 ot Brooklyn, N. Y ke possible important economies in interior and exterior finish 


Contractor: White Const. Co., New York, N. Y nd maintenance Tr] 
and maintenance Unless required for decorative pur- 


been proved by 19 years of poses, Cemesto never needs painting 
ly successful use in indus- 1” maintenance 

d residential con- Cemesto panels are quick and easy 
‘imat pply. and can be worked with or- 
iry hand or power tools. Discover 
Cemesto can speed construction 
ane fibre board t 1 it material and labor costs 


oday for full technic: 


ith sides by a moistu nd application recommendatio 


CELOTEX 


REG U & PAT OFF 


Ne a BUILDING MATERIALS 
oie * Sere ee ee THE CELOTEX CORPORATION * CHICAGO 3, ILLINOIS 


year Tire 


Light stee rar , Os ft. of Cemesto Cau ng joints between Cemesto ponels. Caro phalt roll roofing app 4 over Cemesto 


for Watson Ter rehc c ry 1a Asbest », N. C. Contracts field Township School, Washtenaw, Mich 
Youngstown, O Interstat Cc rchitect: A G. Ulrey tect: C. Nobel. Contractor; DeKenning Cc 
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OUN COPY 
Ger fr J&L’S NEW 


WIRE ROPE HANDBOOK 


for the man on the job 


easy to reads 
_ up-to-date 





| 





Pocket sizes 





Here’s the new illustrated J&L Wire Rope Handbook 

. . written for the man who handles wire rope on 
the job. \t contains 96 pages of information to help 
you get the most out of the wire rope on your machine. 

It’s easy to understand... it has the answers to many 
of your questions about wire rope . . . it’s yours for 
the asking. Thousands of men have already put this 
book to good use. Why not send for your copy now? 


It tells you about 
© installation and operation 
© selecting the right rope 
e J&L wire rope maintenance 


® standard fittings, slings, and 


splicing service available with 
J&L wire rope 


AY CL ae a) ya 


Jones & Laughlin Steel Corporation 
428 Jones & Laughlin Building 


Pittsburgh 19, Penna 


Recommendations for: 


Excavating Equipment 





Oil Country Uses 


Marine Applications 
Please send me a free copy of the new 
wire rope handbook entitled ‘‘Wire Rope 


is a Machine.” 


Industrial Needs 


Logging Installations 


rr nnn nnn nee n nen 
Ge eeenesaaanean 


Name 
Jones & LAUGHLINSTEELCORPORATION : | 
ompany 
From its own raw materials, PRINCIPAL PRODUCTS: HOT ROLLED AND COLD FINISHED 
J&1. manufactures afullline of BARS AND SHAPES * STRUCTURAL SHAPES + HOT AND COLD 
eresce Products in otiscoroy ROLLED STRIP AND SHEETS +» TUBULAR, WIRE AND TIN MILL saan 
and ALLOY (hi-tensile steels). PRODUCTS » ““PRECISIONBILT’ WIRE ROPE * COAL CHEMICALS 
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EFFICIENCY 
and ECONOMY 





7 the planning and execution of expansion programs, 


Stone & Webster Engineering Corporation offers to 
industrial organizations the efficiency and economy 


resulting from a competent and coordinated engineering 


——E 


and construction staff with broad experience in all 


phases of design and construction. 


STONE & WEBSTER ENGINEERING CORPORATION 


A SUBSIDIARY OF STONE & WEBSTER, INC. 





Your “CATERPILLAR” Distributor now sells 








TOWING WINCHES 





HYSTAWAY BACK HOE 


THE HYSTER GRID ROLLER —s a high-speed, 
high-efficiency earth-compaction machine, the new 
Grid Roller has NO EQUAL. COMPACTS 
BETTER—WITH FEWER PASSES—CAN BE 
TOWED AT HIGHER SPEEDS. (Airports, dams, 
levees, fills, road building, and on all earth com- 
pacting projects.) 

As a Bituminous Pavement Salvage Tool—Breaks 
up old road mix or black top pavements, compacts 
subgrades, compacts fills. A cost-cutting machine 
for every city, county or state. 

For 20 years Hyster has been building Tractor 
Tools for Greater Work Production. For 20 years 
“Caterpillar” distributors have sold them. 

The current line of 29 tractor tools includes tow- 
ing winches, yarders, donkeys, cranes, logging 
arches, sulkies, Hystaway (combining clamshell, 
dragline, back hoe and crane)...and the new Hyster 
Grid Roller. Contact your “Caterpillar” distributor. 
Write for catalogs. 


HYSTER COMPANY 


2953 N.E. Clackamas St... Portland 8, Oregon 
1853 North Adams Street.... Peoria 1, Illinois 
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HYDRAULIC TURBINES 


All sizes 


for all applications 
A 





No matter how large or how small a water-power For a concise, comprehensive picture of the Baldwin : 
development you are considering —Baldwin can pro- turbine line, ask for Bulletin 252. The Baldwin 
vide a turbine unit to fat! Locomotive Works, Philadelphia 42, Pa. The Pelton 


Water Wheel Co., 2929 Nineteenth Street, San 
OUTPUTS. Baldwin is equipped to build turbines in a Francisco, Calif. 


range from small fractional horsepower water motors 


‘p § 


! 


i 201.) ; a hi] 1 > » 
up to the largest units that can be shipped. Ihe Baldwin Locomotive Works, Philadelphia 42, Pa., 


U.S. A. Othces: Boston, New York, Philadelphia, Houston, 


,] l i r { , I , S f 
HEADS. Baldwin can furnish turbines for anv required St. Louis, Chicago, Cleveland, Pittsburgh, San Francisco, 
: 5 Seattle, Washington. In Canada: Baldwin Locomotive Works 


head — fre th vhest the lowest 
— a ¢ highest to the lowest. of Canada, Ltd., Toronto, Ontario. 


Ai 


TYPES provided by the line include impulse, propeller, 


Francis, and Kaplan (adjustable blade) units. { lp BALDWIN 


Baldwin offers a century of sound, practical engineer- 


1g experience gained in hundreds of previous jobs HYDRAULIC TURBINES 





aX. 


... experience that has helped contribute to the tech- ‘ ny a 
t q ~ 
nical progress of an industry, and helped produce SD - aa 
- ; ~~, 
some of the most advanced developments in hydraulic \ é :~ 
2 2 7 es 
turbine equipment, IMPULSE PROPELLER FRANCIS KAPLAN 
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American Bridge erects an 88-ton, 
140° long plate girder span over 
the Chesapeake and Ohio Railway 
tracks in the yards of The Dow 
Chemical Company, Midland, 
Michigan. This structure was 
erected without hindering rail traf- 
fic Darin & Armstrong, Inc., 
General Contractors; L. W. Mil- 
lard, Consulting Engineer. 


Erecting highway overpass above 
the Pennsylvania Railroad tracks, 
New York Division, Mercer 
County, Trenton, New Jersey. De- 
spite the maze of electric transmis- 
sion lines surrounding the work, 
and the rail trafhe below, American 
Bridge completed the job success- 
fully, without interruption to traf- 
fie Kaufman Construction Com- 
pany, Contractors; Designed by 
New Jersey State Highway Depart- 
ment 





FABRICATED AND ERECTED BY 





BRIDGE 
ee 
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When erection will be 
under difficulties 


tha of 


American Bridge 


@ We offer the erection of the plate girder span over the 
Chesapeake and Ohio Railway tracks at Midland, Michi- 


gan—and the erection of the highway overpass above the 


Pennsylvania Railroad tracks at Trenton, New Jersey, as 


substantial proof of this fact: 


Regardless of how complex or difficult your job may be, 


you can be sure it will be done right if you call on American 


Bridge. 


AMERICAN BRIDGE COMPANY 


General Offices: Frick Building, Pittsburgh, Pa. 
Contracting Offices in: AMBRIDGE - BALTIMORE - BOSTON - CHICAGO - CINCINNATI 
DENVER - DETROIT - DULUTH - ELMIRA - GARY - MINNEAPOLIS - NEW YORK - PHILADELPHIA 


PITTSBURGH - PORTLAND, ORE 


ST. LOUIS - SAN FRANCISCO - TRENTON 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


AMERICAN BRIDGE 
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NEW MULTI-PURPOSE GEAR LUBRICANT GIVES TOP 


ee RERNNNN 








PROTECTION UNDER HIGH SPEEDS, HEAVY LOADS! 





Great New Gear Oil for All Axle and 
Manually Shifted Transmission Gears! 


pe, 





HYPOID SPIRAL BEVEL HELICAL SPUR 


H™: correct lubrication for all gears—one big multi- 
purpose gear lubricant with 8 big features! 


° Reduces Inventory 


Only one gear lubricant to stock! 





¢ Simplifies Application 


Only one gear lubricant to handle! 


¢ Eliminates Error 


Only one lubricant for all gears! 


SOCONY-VACUUM OIL COMPANY. INC., and Affiliates: MAGNOLIA PETROLEUM CO 


New Mobilube GX protects fully... is non-deposit 
forming, non-corrosive even if water gets in housing 
... resists foaming ... will not channel or separate in 
service or storage... gives extra rust protection, extra 
long service... makes gear shifting easy! 

Made in 3 grades—S.A.E. 80, S.A.E. 90, S.A.E. 140— 
new Mobilube GX helps you cut costly equipment 
time out—keep machines on the job, paying off! 


From now on, specify new Mobilube GX! 


GENERAL PETROLEUM CORP 






Mobilube GX 


Contractors’ Service 


Keeps machines on the job... 
Speeds work progress! 
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TALE 
~~ @BUCKET LOADERS 


Load 3 To 8 Yards Per Minute 


Haiss Bucket Loaders are used for 
excavating — rehandling — stripping 
and loading: sand gravel — stone 
top-soil — coal and s.milar materials. 
Self Propelled, Self Feeding — wheel 
: or crawler mounted — One man op- 
= eration. Write for Bucket Loader 
Catalog today. 


~ ae wm 
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HAISS LOADER IN ACTION 
(Note the full Buckets) 


HAISS LOADER and 


eCONVEYORS ©": UNLOADERS > 


HAISS FLAT or TROUGH 

BELT CONVEYORS 

(Model 481 and 482] 
For all bulk materials. Mount 
ed on “V” or mast truck with 
swivel wheels. Ask for Bulletin 
No. 481 for coal or coke handl 
ing—Bulletin No. 482 for sand 
and gravel, etc. 
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HAISS CAR UNLOADERS 
(Models 483 and 484) 
Belt and drag types for low- 
cost undercar unloading from 
hopper bottom cars. Ask for 
bulletin No. 483-4. 
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HAISS SECTIONAL CONVEYORS 


Made in easily assembled sections. Portable as above or stationary 
as below for handling all bulk materials Ask for Bulletin 487 
: x<io= ————— — S a © 
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Experienced Haiss representatives are located in all principal cities. For further information, write, phone or wire. 


GEORGE HAISS MFG. CO., INC. division of PETTIBONE MULLIKEN CORP. 


14 1st to 144th St. on Park Ave. NEW YORK 51, N. Y. 4700 W. Division St. CHICAGO 51, ILL. 
Phone Mott Haven 9-3650 _ Phone Spaulding 2-9300 

















Portable Batch Rock, Gravel. Lime Crushing, 
Asphalt Plants Screening, Washing Plants 





NEW YORK, N. Y. CEDAR RAPIDS, IOWA. 
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FIRE-CHIEF “Ear Muffs” Protect 
Construction Job 50 Floors Up! 


Howling wind and biting cold make construction Whatever the industry, whatever the requirements 

workers’ jobs plenty hazardous. The danger of for canvas, if you insist on the Hooperwood name 
= ° im . 7 7 . 

a spark igniting protective canvas adds another you'll be getting canvas at its best. 


hazard. But Hooperwood FIRE CHIEF Canvas 


eliminates all these dangers > Be R 
| Py 5 ER Bg 
FIRE CHIEF Canvas is the treated canvas that & 
resists fire, water, weather, mildew and wear. The ~ | ¢, 
construction industry uses thousands of yards of & ad ‘2 
it a year for tarpaulins, protective curtains, ma- ay ef 
j chinery covers, etc. % ~~ 


with FIRE CHIEF Canvas, Kushon Kloth, Imperial Rope, 
Sterling Sash Cord, Hooperwood Dryer Felts and Hooper- 
wood Filter Fabrics. 


General Sales Offices: 


WM. E. HOOPER & SONS Co. oer teri aaa aoe oo 300 W. Adems St. 


Hooper wood Mills: Woodberry, Baltimore, Md. ~ 
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MACHINE ON CRAWLERS... 


Fast... powerful ...a big yardage producer... 
describes the MARION 33-M shovel. 


SIMPLICITY OF DESIGN—clean and compact 
throughout. 


STURDY CONSTRUCTION—built for maximum 
strength, long life service and low maintenance. 
EASE OF CONTROL—all motions, steering, pro- 
pelling, braking. swing brake, dipper trip, and gear 
changes are AIR CONTROLLED. 


EASE OF MAINTENANCE—brake adjustments, all 
machinery. and lubricating fittings are readily 
accessible. Only one adjustment for hoist and 
crowd out clutches. No adjustments needed for 
swing. propel, crowd retract or boom hoist clutches. 
READILY CONVERTIBLE—from one front end to 
another. 


These and many more desirable features make 
the MARION 33-M a fast. powerful, dependable 
and economical machine. 
COMPACT, ACCESSIBLE 
MACHINERY easy to get 
at for daily routine atten- 
tion. Mounted on sturdy 
cast-welded main frame. 





IDEST CAPACITY RANGE 


FROM A COMPREHENSIVE LINE OF 
VERTICAL AND HORIZONTAL PUMPS 


Peerless offers 2 to 220,000 gallons per minute 


A tapful or a torrent! No matter what 
your water capacity requirements are, 
Peerless can meet your pumping needs. 

Fractional hp horizontals, like the 
Peerless “Fluidyne” pemps handling 
cooling-jacket water in the inset above, 
turnish a few gallons a minute. The huge 
Peerless mixed-flow pumps in the larger 
photo, pump away drainage water at the 
rate of tens of thousands of gallons a 
minute 

Widest capacity range is but one of a 
host of reasons why industries, munici- 
palities and commercial businesses plan 
with Peerless for all their needs for 
pumps. Here are others 
ALL PRACTICAL HEADS: Lifting water 
from 1000 feet or more is a practical 
accomplishment of Peerless vertical deep 
well pumps. Pumping against heads of 


690 feet is a common task for Peerless 
horizontal centrifugal pumps 


ALL TYPES OF DRIVE: Electric motor, 
right angle gear. engine, belt (V or flat) 
or combinations of the above, are all 
available from Peerless, with pump and 
driver engineered as a unit. 


MODERN DESIGN: Peerless pumps are 
designed for top flight pertormance over 
extended periods of ume. And the practi 
cal consideration of ease of maintenance 
and repair is figured in to their functional, 
good looking design 


NATIONWIDE SERVICE: Peerless sales 
and field service is available in all prin 
cipal U. S. cities and abroad. Plan with 
Peerless for all your pumping needs. 
Individual bulletins on all types of Peer 
ess Pumps are available upon request 


PEERLESS PUMP DIVISION 


FOOD MACHINERY AND CHEMICAL CORPORATION 


Los Angeles 31, California 


Indianapolis, Indiana 


District Offices: New York 5, 37 Wall Street; Chicago 40, 4554 N. Broadway 
Atlanta Office: Rutland Bidg., Decatur, Ga.; Omaha, Nebr., 4330 Leavenworth 
Street; Dallas 1, Texas, 3905 Elm Street; Fresno, Calif.; Los Angeles 31, Calif. 


NEW PEERLESS INDIANAPOLIS 
PLANT IS DEVOTED ENTIRELY TO 
PUMP PRODUCTION AND SERVICE 


Here is one of America’s newest 
pump plants—19 acres of mod- 
ern manufacturing facilities 
devoted to precision production 
ot horizontal and vertical pumps, 
centrally located at Indianapolis 
Plan with Peerless for pumps 
plus fast, complete pump service 
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MANUFACTURING MARINE 


CONSTRUCTION 





America grew strong because she offered rich rewards 


to men born with a pioneering spirit... men eager 


to invest their energy. skill, and courage in develop- 


Ing a young nation, 


In the forefront were the construction men, build- 
ing a wilderness into the greatest of civilizations. 
Today old lands and new still look to them for 
leadership. Here at home and in the far places of 
the earth they still are investing the same energy, 
skill, and courage that built America. 

Johnson, Drake & Piper is proud to be a contractor, 
proud of its active part in the growth of America 

~ and the world, 





Scope of ¢ )perations 


JOHNSON, DRAKE & PIPER, Inc. 


Oakland Minneapolis Terre Haute New York 


































Forming arch in Portland, Oregon, plant of Timber Structures, Inc. 


“SHOP GROWN’ Timbers | 


-ee the Newest and Finest of 
Engineered Structural Materials 


Completely detailed and shop fabricated, with all 
the advantages of timber and without its few disadvantages, 
Timber Structures glued laminated members are the ideal 
structural material for many forms of modern construction. 

Stronger than sawn timbers of equal size, these members 
are moulded to the exact shape specified by the designer. 
Size and shape are limited only by facilities for handling 
and shipping. 

Timber Structures glued laminated members are com- 
posed of structural quality Douglas fir, kiln dried to 
approximately the same moisture conditions as the area in 
which they will be used. They retain their shape and 
Pacific Northwest railroad and truck bridge supported by strength permanently, without shrinking, checking, twist- 
four glued laminated arches. Cooper's E-50 loading. ing or warping. 

For long-time exterior use, or when termite protection is 
necessary, the same treatments are suitable for glulam work 
as for sawn stock. Retaining all the natural fire resistivity of 
wood, Timber Structures glued laminated members are 
classed as heavy timber construction, with lessened fire haz- 
ard and usually reduced fire insurance premiums. Further fire 
retardance may be had by standard impregnation treatments. 

The Timber Structures office nearest you will give you 
full information about adapting these glued laminated 
members to your structural or architectural requirements. 
Or write directly to us. 











TimBer TRUCTURES, INC. 


P.O. BOX 3782, PORTLAND 8, OREGON 


Offices in Boise, Idaho; Eugene, Oregon; Lawrenceville, N.J.; 
Chicago; Dallas; New York; Seattle; Spokane 





Glued laminated beams in automobile service TIMBER STRUCTURES, INC. OF CALIFORNIA © Oakland and Sacramento 


shop. Camber may be built in as desired Local representatives coast to coast. 





For many years intensive research on 
the cause and prevention of leaky brick 
walls has been conducted by various or- 
ganizations and individuals, and much vital 
information has been gathered. 


Most authorities agree that workmanship 
is the most important thing involved, but 
until now, no one has attempted to explain 
and illustrate the difference between good 
and bad workmanship. 


“Type of Workmanship Recommended to 
Secure Dry Brick Walls” does just that. 
In it, a recognized authority on brickwork 
has compiled 16 pages of proven informa- 
tion — explanations and recommendations 


—96 color illustrations. It is a major 


L 








contribution to good building. It is not an 
advertisement for our product, Brixment. 
It is published as a service to the building 
trades. It will be sent free to any architect, — 
contractor, bricklayer or dealer who is 
interested in water-tight masonry. 


Use the coupon to secure your copy. No 
obligation of any sort. 
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Louisville Cement Co., Incorporated 
311 Guthrie Street, Louisville 2, Kentucky 


Gentlemen: Without obligation, please send me a copy 
of “Type of Workmanship Recommended to Secure 


Dry Brick Walls.” 
Name_ 

Ram 
ieee ti a 


City 


Sea 
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As one Old-Timer to 


another, and with sincere 





regard for accomplishment, we offer our 
congratulations to Engineering News- 
Record on its outstanding service for three- 
quarters of a century. Your magazine has 
been on our desks since we began our 
business nearly fifty years ago. We look 
forward with pleasure to continuing our 


1901 x relationship for the years to come. 
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| E HAVE served the railroads of this country and 


Canada — power companies, federal agencies — states, coun- 
ties, and municipalities—and prominent manufacturing firms 
throughout the country. 

Our services have included the building of bridges of all 
types—tunnels of all kinds—dams of earth, rock, and concrete 
—complete railroads systems (steam and electric) —highways 
—sewage disposal systems—water supply projects—irrigation 
and flood control works—wooden ships—steel landing barges 
and drydocks—blast furnaces and power plants. 
Skill—Integrity—Responsibility wa 
have keynoted this organization 


for nearly half a century. 





BATES & ROGERS CONSTRUCTION CORPORATION 
General Contractors 


CHICAGO 6 + + 600 WEST JACKSON BLVD. 
SAN FRANCISCO 2 + + + 209 POST STREET 
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According to an official bulletin issued on April 22, 1949 by The Bureau of 
Census, U. S. Dept. of Commerce (Preliminary Industry Report, Series MC-31D, 
covering the production of Internal Combustion Engines in 1947), 4 out of every 






10 carburetor type engines within our power range, were produced by Wisconsin 
Motor Corporation. Here are the actual figures: 


TOTAL TOTAL 


—. rower quences ope 
ANGE RESALE RESALE 

11.0 to 20.9 2to5 173,964 90,106 

21.0 to 50.9 5to9? 174,746 63,632 

76 to 100.9 15 to 22 56,324 40,305 

101 to 175.9 254040 _123,029 18,131_& 

TOTALS 528,063 212,174 


Since these amazing figures were recorded, we have 
added two new air-cooled models, the TE- 2 cylin- 
der having a displacement of 45.9 cu. inches and 
the TF- 2 cylinder with a displacement of 53.9 cu. 
inches. The horsepower range is from 8.5 to 13.3 
for these models. The immediate popular acceptance 
of these engines and the growing demand for them 
has already placed them on a par with other top- 
ranking engines in the Wisconsin line. 


lost Wanted! Most Made! Most Sold! 


The summary given above includes data received by the Census Bureau from 134 





ig 


engine manufacturers. The groups given here does not include automotive, air- 
craft and outboard marine engines, built in 1947 for resale as separate power 
units or for use as original equipment by various equipment manufacturers 
for their own use. 

These statistics do show, however, the actual output of engines for resale .. . 
and the predominant percentages in favor of Wisconsin Heavy-Duty Air-Cooled 
Engines. What better indication could be asked than this, showing the 
outstanding preference for these engines among users. The figures ; 
speak for themselves. : V-type, 4-cylinder, 15 to 30 hp. 


INR Bt aa 


World's Largest Builders of Heavy-Duty Air-Cooled Engines 
MILWAUKEE 14, WISCONSIN 













Another outstanding Fenestra Panel job! 


One of the twin recreation buildings for Endicott- 
ohnson Corporation, Endicott and Johnson City, New 

ork. Each identical building contains 12.450 sq. ft. of 
insulated walls and $1,750 sq. ft. of acoustically-treated, 
cellular building panel floors and roofs—all Fenestra. 
Architect: A. T. Lacey & Sons, Binghamton, N. Y. 
Contractor: Vincent J. Smith, Inc., Binghamwon, N. Y. 









.. Al OUF 95° year of light-gage steel fabrication 


You learn a lot about sheet steel fabrication in 
25 years. 

Steel roof deck, originated by Fenestra* Holorib 
in 1924, began the large scale commercial use of 


sheet steel as a building material. Hoborib’s 
strong pyramidal rib, full support for insulation, 
full last rib to eliminate asphalt leakage, tele- 
scoping end laps and interlocking side laps are 
features which construction men readily ap- 
preciated. 

You prove a lot in 25 years, too. Holorib roofs 
laid down in 1924 are still good roofs—living up 
to their promises. 

Holorib’s success led us to develop new ideas, to 
the perfection of cellular building panels for floors, 
walls, ceiling and roofs—the entire enclosure. 

Fenestra developed panel types D and AD with 
high strength-weight ratios. A maximum of ma- 
terial is away from the neutral axis, giving full 


L£L/ 
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TYPE C 


CNCSTTA 


METAL BUILDING PANELS 


ROOFS -: WALLS - FLOORS 


support for fill or insulating materials, enabling 
you to keep quantities of those materials to a 
minimum. Acoustically treated, through Fenestra’s 
perforating and adding of a sound element, they 
provide economical combined ceilings and roofs 
for schoolrooms, auditoriums and gymnasiums. 

Fenestra’s type C panel provides a 3-inch insu- 
lated wall equivalent to a 12-inch brick wall. These 
panels may be erected in vertical or horizontal 
position. 

Fenestra Metal Building Panels are designed to 
reduce dead loads. They save construction time 
and money. Laid in long spans, they fit together 
easily, speedily. Fenestra floors enable other trades 
to move in faster—Fenestra walls speed enclosure, 
permit earlier building occupation. 

Fenestra’s fund of practical knowledge on mod- 
ern building technology is ready for you to tap. 
Get the facts. Mail the coupon. 





TYPE AD 


DETROIT STEEL PRODUCTS COMPANY 
Building Panels Division 

Dept. EN-9, 2272 E. Grand Boulevard 
Detroit 11, Michigan 


Please have an engineering representative call. 


Please send me, without obligation, information on Fenestra 
Building Panels. 


Name 
Company 


Address 






*Trademark 





vo 


-< 
AUTOMATIC 
GUSHIONED WATER REDUCING 
| 


Pastis tabi yaa) ae en 


ne ee 
ra * baad 









he p 
“e es) hla Yr 





G-A Water Pressure Reducing Valve main- G-A Water Pressure Reducing and Relief G-A Water Pressure Reducing and Check 


tains constant downstream pressure against Valve maintains downstream pressure as Vaive has "stop piston" to prevent down- 
higher upstream head. adjustment is made against any higher up- stream pressure from returning back through 
stream head. the vaive. 


PETA RUT 


designers and 
TT Le [es 


Viet 


for every service 





G-A Single Acing Semi-Throttling Altitude * | 4 G-A Water Pressure Reducing and Double 

Valve maintains desired water level to pre- | n sta a a ©] n Acting Water Level Control Vaive is ideal 

vent overflow. where low and high pressure tones are 
maintained. 


AUTOMATIC 
DOUBLE ACT 
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G-A Water Pressure Relief Valve, angle G-A Double Acting Differential Altitude Valve G-A Water Pressure Relief Vaive is furnished 
pottern, automatically opens to maintain assures unfailing water level control with in either standard piston type or in needle | 
desired line pressure. 3” to 12” variation. piston type as shown here. 


Let rUT J adinnies Help Solve Your Valve Problems with @ specially designed 


valve or one of 1500 types and sizes of standard Golden-Anderson Valves. 


GOLDEN-ANDERSON fille SPECIALTY CO. 


Keenan Building, Pittsburgh 22, Pa. 





LIFE AND PROPERTY PROTECTION 
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and OWEN 
GRAPPLES 


THE OWEN BUCKET COMPANY 
6010 Breakwater Ave. + Cleveland 2, Ohio 
Branches 
Wew York, Philadelphia, Chicago, Berkeley, California 













Vastly stronger than wood and firesafe, Tubelox 
Steel Scaffolding can be erected and dismantled 
with speed and safety... Only four basic parts are 
required. On outside jobs, the slender, sturdy steel 
tube offers minimum wind resistance; on inside jobs 
in churches, banks and public buildings — it cuts 
obstruction of view to a minimum. Write for Bulletins 


10-PTS and PTS-13. 


“TROUBLE Tes 


Prefabricated to save erection time. All parts 
are interchangeable. Welded construction assures 
moximum strength. No tools are required for assem- 
bly. “Trouble Saver” Sectional Steel Scaffolds can be 
quickly assembled, without any complicated parts, to 
fit the specific needs of individual jobs. Approved by 
Underwriters’ Laboratories, Inc., “Trouble Saver” 
Scoffolding is strong, safe and long-lasting. Write 
for Bulletin PSS-12. 


@ You can cut your labor costs on all construction, 
remodelling or maintenance work with GOLD MEDAL Tubelox 
Scaffolding or “Trouble Saver” Sectional Steel Scaffolding. Indoors 
or out—you can save many costly “man hours.” With full confi- 
dence in these scaffolds, your men will do more and better work 
in less time. 

To get these advantages —and extra profits — specify 
GOLD MEDAL Tubelox Scaffolding or “Trouble Saver” Sectional 
Steel Scaffolding . . . skillfully fabricated in our own completely- 
equipped factories from the best materials. On large jobs or small, 
leading builders, contractors, construction and maintenance men 
depend on this safe equipment. 
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SCAFFOLDING 
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fo GREATER SAFETY... EFFICIENCY... ECONOMY 


SCATIOLOING CO... ina. 


@ NATION-WIDE SCAFFOLDING SERVICE 


The Patent Scoffolding Co., Inc. is a pioneer in originating, 
developing and improving many types of scaffolding, 
ladders and other equipment for safe work above ground 
level. All manufacturing is carried on in our own plants 
under the supervision of experts of long experience. Branch 
offices and representatives in all major cities assure prompt 
deliveries and complete scaffolding service. 


@ GOLD MEDAL Tubelox Steel Scaffolding 

@ GOLD MEDAL Safety Scaffolding Machines 

@ GOLD MEDAL Junior Safety Swinging Scaffolds 
@ GOLD MEDAL Steel Sidewalk Bridges 

@ GOLD MEDAL Ladders—Wood and Light Metal 
@ “TROUBLE SAVER” Sectional Steel Scaffolds 

@ “TROUBLE SAVER” Steel Scaffold Brackets 

@ “TROUBLE SAVER” Adjustable Steel Trestles 


COMPLETE STOCKS FOR SALE OR LEASE 












38-21 12th Street 


Dept. ENR 





LONG ISLAND CITY 1, NEW YORK 


BRANCH OFFICES: Atlanta + Boston + Chicago + Dallas + Detroit * Kansas City, Mo. + Los Angeles * Miami + Milwaukee + Philadelphia 
Pittsburgh + San Francisco + Seattle + St. Louis 
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ENGINEERS | 
CONSTRUCTORS 


BUILDERS 
FOR INDUSTRY 


pa 


[pa rowing with American Industry—and helping 
American Industry to grow—Bechtel. Corporation enters 
EE eo emma u hee ors ent 4 and con-' 
struction service. } 


From modest beginnings concentrated in the west alone, 

ose MC Me cet h eC MKS Amel el meet Tt 
Bechtel designed and Bechtel built industrial units are in 
operation in every quarter of the globe. 


Bechtel engineers and construction men are justly proud of 
their part in effective development of the nation’s industrial 
and natural resources which have created American living 
standards—highest in world history. To sustain and en- 
hance these standards—while improving the lot of free peo- 
ples everywhere—is the vital task to which our energies 
are dedicated. 


LOS ANGELES NEW YORK 
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GENERAL MOTORS 





DETROIT DIESEL ENGINE DIVISION 
uae DIESEL 
GENERAL MOTORS POWER 


SINGLE ENGINES Up 10 200 4 P DETROIT 28, MICHIGAN MULTIPLE UNITS 





DIESELS 
EQUIPMENT 


Today the list of manufacturers, who of- 
fer their contractors equipment powered 
with General Motors “71” Diesels, reads 
like a “Who’s Who” of the industry. 
They know what these powerful, modern 
2-cycle Diesels can do. 








under load. They step up the work done 
by any kind of equipment. 


GM Diesels have been designed for easy 
servicing. Pistons, liners, valves, and 
many other parts, are the same for every 
size Series 71 engine, so there is the 
They know that these engines with all maximum interchangeability of parts. 
their power are compact and fit in avail- 
able space—that they do their work easily 
and fast. Their 2-cycle operation makes 


them responsive and quick to pick up 


No wonder, then, that America’s finest 
contractors’ equipment is being furnished 
with the General Motors Series 71 
Diesel engine. 
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LEADING MANUFACTURERS OF THE FOLLOWING EQUIPMENT OFFER 
GM SERIES 71 DIESEL ENGINES IN THEIR PRODUCTS: 


Air Compressors Feed Mills Pumps 

Arc Welders Fire Pumps Road Rollers 
Asphalt Plants Hoists Rock Crushers 
Buses Industrial Locomotives Rotary Soil Tillers 
Cableways Locomotive Cranes Saw Mills 
Cranes Logging Loaders Screening Plants 
Distillation Equipment Logging Yarders Shovels 
Ditchers Mining Pumps Soil Stabilizers 
Draglines Motor Graders Stave Mills 
Dredges Off-The-Road Vehicles Tractors 
Earthmoving Loaders Oil Field Equipment Trucks 


Evaporation Units 


Pavers 


Power Scrapers 


Wellpoint Pumps 


IT’S WISE FOR YOU TO SPECIFY GM DIESEL 


Renna nin Reem TEN Te meeps 
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Youn like the way Mt. Vernon Extra cuts your tarp replace- 
ment costs. There's longer wear and extra protection with Mt. Vernon 
Extra even under the most punishing of service conditions. 


Mt. Vernon Extra fabrics are made from top grades of cotton and pro- 
duced under rigid laboratory controls to a high degree of uniformity 
that gives them longer life. 








if 


For tarps that mean extra wear and reduced replacement costs, specify 
Mt. Vernon Extra Duck. 
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uniformity makes 
the big difference 
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Only the Adams No. 610 Offers All These Features 
100 H.P. Full-Diesel Engine — 6-cylinder— powerful, dependable. 
Weight—up to 27,000 Ibs. Plenty to utilize all h.p.—in all gears. 
Push-Button Starting from the cab — standard equipment. 

Power Steering — standard equipment. Mechanical-hydraulic type —all 
advantages of mechanical steering, with power doing the work. 
Powerful 4-Wheel Hydraulic Brakes on tandem — fast, easy stops. 
Large, Wide-Tread Tires (14.00-24 rear, 11.00-24 front). Adequate 
traction and flotation for every type of grader operation. 

8 Overlapping Forward Speeds, 2 reverse. Transport speed of 25 mph. 
Extra Wide Blade (28 in.) to utilize No. 610’s great capacity. 

The Adams No. 610 is a husky extra-heavy-duty machine, through and 

through—not a “souped-up” lighter model. Specially designed to utilize 

the full torque of its big 100 H.P. engine—Zim a/l gears—it handles heaviest 
work easily—accomplishes more work per day . - . all at lowest possible 
cost. Let your local Adams dealer tell you about this great new grader. 

J. D. ADAMS MANUFACTURING CO. - INDIANAPOLIS, INDIANA 
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A Banksloping rocky mountain side 


V Scarifying limestone road base 








Take a look 
at what's 
behind every 


Gurley Transit 


From first castings to final calibration—every step in the 
manufacture of Gurley transits is focused on accuracy 
both in the production of each individual part and their 
combined performance in the field. That's why 
Spirit levels are reversion type—ground to barrel 
shape in Gurley-designed machines for sensitive, accu- 
rate performance without distortion. ieee age are 
precisely matched and etched on opposite sides. Vials 
are truly circular at any cross-section—assure identical 
reverse readings. 
Gurley transits are durable—but lightweight, too. 
They won't distort with age. Parts are heat-treated, 
hardened and tempered as required. Special bearing 
metals are cast integral with sturdy parts and can’t shake 
loose. They re aluminum for easy carrying. anodized and 
dyed to prevent corrosion and tarnishing. 























Collimating methods which duplicate first order 
outdoor observing programs without weather uncer- 
tainties are used to calibrate assembled Gurley transits. 
These facilities are equivalent to those used by the U. 5. 
Coast and Geodetic Survey. Here “20 second” transits 
are calibrated to approximately one second. 

Gurley telescopes reach maximum optical power. 
All lenses are Gurley-made in our completely equipped 
optical department, tested under helium light for con- 
formity to a master test plate. They” re coate -d, too, if de- 
sired, in the latest-type lens coating machines. 

These are some of the things you see when you take a 
look at what's behind a Gurley transit—the result of over 
a century of fine instrument-making experience at work 
ina comple tely self-contained, iain ‘rn manufacturing 
plant—under field-seasoned e ngineers. They are the rea- 
sons, too, why every Gurley transit is bac ked- up by an 
unqualified guarantee. 

For comple te details, write for Bulletin 50. 


W. & L. —. GURLEY, UNION PLAZA, TROY, NEW YORK 
Surveying and Engineering Instruments, Hydraulic Engineering Instruments 
Standard Precision Weights and Measures, Paper ond Textile Testing 
Instruments, Aeronautical Navigating Instruments, Meteorologica! Instruments, 
Reticle Making Facilities 


GURLEY 


Surveying and Scientific Instrument Makers 





ATU ce 


otter PRACTICAL EXAMPLE OF 


INDUSTRY WORKING WITH 


= CLARK 


HE PROVED working combination 

of Industry and Clark has done it 
again! Planning... designing ... en- 
gineering together, this time-tested 
team has developed a thoroughly 
practical drive unit for the Allis- 
Chalmers Model ‘'B"’ Road Grader. 

Both the manufacturer and Clark 
concentrated their broad engineering 
experience on one objective—to de- 
velop a simple, rugged drive unit, wholly 
functional in design, for a truly modern 
Grader, to be unsurpassed in its field. 
In this instance, as in many others 
the result was almost inevitable... 
a better unit, improved equipment 
—thanks again to the formula of 
Industry working with Clark. 










Clerk is continually 
working out developments of 
this nature with engineers 

of machinery manufacturers —in 
both the Agricultural and 
industrial fields. When 
you are confronted 

with transmission or axle 
design application 
problems, you too will 
find Clark ready to 

help. 















PRODUCTS OF CLARK ~ TRANSMISSIONS “cv FORK TRUCKS & TRACTORS =>. AKLE HOUSINGS OX, 
GEARS AND FORGINGS 2.” RAILWAY CAR TRUCKS 


ELECTRIC STEEL CASTINGS <<" 
FRONT AND REAR AXLES FOR TRUCKS AND BUSSES °° METAL SPOKE WHEELS 2), TRAGTOR UNITS :°, <> 
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PULL and PUSH BIG LOADERS (right) —Heavy, 
powerful HD-19's keep big loaders operating at 
capacity in the tough going. Synchronize speeds — 
start and stop with throttle ...no constant clutch- 
ing. Spillage is negligible, there's less wear and tear 


on loader and tractors 


BOOST HAULING UNITS — HD-19’'s with pusher plates 
“patrol” the keep the heavily 
moving through the mucky material. 
make 


exactly. 


job loaded wagons 
Catch them quickly, 
a smooth contact and stay with ‘em — match speeds 


HANDLE ALL TYPES OF BULLDOZING (right)—Fleets of ‘19's, 
with matched ‘dozers, are everywhere, speeding up every job — 

clearing, leveling fills, cleaning up around shovels, sloping, build 
ing haul roads, pulling equipment 
No worrying about overloads - 


High reverse — to 5.5 m.p.h. 


can't kill engine. 


PULL SCRAPERS, ROLLERS, OTHER EQUIPMENT — Big, sure-footed, 


better-balanced HD-19’s really bear down and lug on every hauling 


job. Automatically move equipment as fast as load and ground condi- 


tions permit up to 3.0 m.p.h. in low, to 7.0 m.p.h. in high 
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KEEP HAUL ROADS SMOOTH — A continuous 
procession of big hauling units tear, whip and 
grind the earth as they travel. Keeping the way 
smooth, to keep the material moving fast, is the job 
assigned to the fleet of A-C Motor Graders... plus 
cutting and sloping banks. Strong, powerful, fast, 
diesel-powered Allis-Chalmers Motor Graders can 
“take on” the toughest jobs, handle them smoothly, 
quickly, at lowest possible cost. Only A-C Motor Grad 
ers have the “Roll-Away” Moldboard — less power re- 
quired to move more material at faster speeds. 


VERSATILE — There's no limit to the applications of this outfit 
with its many interchangeable attachments. Here it picks up 
oversize rock from the fill with specially designed forks. Small 
stones go through the forks, the big ones remain —and are 
loaded into trucks. Think of the savings on man-hours! Other 
attachments include various sizes and types of buckets, bulldozer 
blades and a **V”’ snowplow. 
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..- Originator of the 
Torque Converter Tractor 
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THE STANDARD FOR ACCURATE METERING 






For more than half a century the Builders Venturi Meter has been recognized Os the 
standard for measuring flow of water. sewage, and air in main pipe lines. Both the 
Venturi Tube installed in the line and the Type M pegister-Indicator-Recorder Instru- 
ment connected to the Tube are built for lifelong accuracy: There are n° moving 
parts in the pipe line — nothing to wear out. After two generations many Venturi 
Meters are still in service, operating with original precision ond efficiency: 

For Bulletins and engineering information, address Builders-Providence: Inc., (Divi- 


sion of Builders \ron Foundry), Providence 1, R. 1. 













Even lost century the Builders Venturi Meter wos 
widely advertised and well known for its high 
occurocy — it remains today the Standard wher- 
ever flows must be accurately ond economically 


metered 
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IT’S ALL THE SAME TO A BARKER BULLDOZER 


Any job...any condition a Baker Bulldozer 
takes it in stride. There’s built-in brute 
strength for the toughest going; fast acting, 
simplified hydraulic control; positive down 
pressure; plus perfect balance that utilizes 
every ounce of tractor power. No wonder 
Baker Bulldozers and Gradebuilders teamed 


up with Allis-Chalmers tractors are rated 









the top bulldozing team in the business. 


e ee e 
It’s an all weather —all year round team 
that turns low margin jobs into profitable 


ones — it’s a versatile team that pays for 


itself on any job. Get the complete facts 
from your friendly Baker — Allis-Chalmers 


dealer today. 
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SPRINGFIELD, ILLINOIS 
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Rolling Stee 
DOORS 


Manually « Mechanically « Power Operated 


Vertically acting Rolling Steel Doors allow 100% usable 


Cn a ee 


| aaa ee == 


space adjacent to the door opening . . . they coil up clear 
of the opening safe from damage while the opening is in use 

they provide the maximum in protection against intrusion 
and fire—and the permanence of all steel construction assures 
a lifetime of trouble-free service. When you specify Mahon 
Rolling Steel Doors, you may be confident of the latest devel- 
opments in doors of this type, and a greater dollar value. 
See Sweet's Files for detailed information, complete specifi- 


cations, installation details and clearance dimensions 


i Oe MAHON COMPANY 


\ Representatives in All Principal Cities 
3 es al eM ithe ieee e 
Mt = Ff For 


RAILROAD OPENINGS rae ae 


Rolling Stee! Doors are ideal for Railroad Openings in 
Industrial Plants, Warehouses, etc. These doors can be 
furnished for openings accommodating one, two, of 
three parallel tracks. You may select from Two Types of 
Mahon Power Operators and several contro! arrangements 











Thirty Mohon Rolling Steel Doors are in 


stalled in the above freight transfer dock 
constructed for the Wabash Railroad - 
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TEEL WALLS 


one STEEL DECK wore 
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Mahon Insulated Steel Walls are ideally suited for 
industrial and commercial buildimgs, and for many 
special purpose structures, such as power houses and 
transformer stations, where high expanses of wall are 
encountered. Walls up to sixty feet in height may be con- 
structed without horizontal joints . . . this feature alone 
has found favor with many architects throughout the 
country. Vertical ribs are six inches on centers on the 
outside of the wall with interlocking ribs one foot on 
centers. The inside surface of the wall is smooth, with 
vertical interlocking joints one foot on centers. This type 
of wall construction in combination with a Mahon Steel 
Deck Roof costs less, provides a firesafe, permanent 
building which can be quickly and economically 
erected. See Sweet's File for complete information. 


THE R. C. MAHON COMPANY 


Detroit 11, Michigan @ Chicago 4, Iilinoic 
Representatives in o!l Principal Cities 


Monufacturers of Insulated Stee! Walls, Steel Deck for Roofs, Ceilings, Floors and 
Partitions. Rolling Steel Doors, Grilles, and Underwriters’ Lobeled 
Rolling Steel Doors and Fire Shutters. 
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Matchless ability to hang on to a load 
and put dirt where you want it fast— 
that’s the kind of performance you get 
from International Diesel Crawlers on 
any earthmoving job. Built to outperform, 
to dig in and do, with diesel power that 
exceeds today’s exacting requirements! 

Quick to get to work; with in-built, 
all-weather starting—and quick to do the 


work; with 8 speeds ahead, 8 in reverse and 


INTERNATIONAL HARVESTER COMPANY 
CHICAGO 


Write for your copy of the TD-24 catalog 
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finger-tip speed and steering control — 
International TD-24 turns in record after 
record of unbeatable work performance. 
On dams for soil conservation as well 
as the great flood-control and hydro- 
power earthworks, this modern, diesel 
crawler is the tractor to use for all your 
tough jobs. Contact your International 
Industrial Power Distributor for TD-24’s 


now. 





CRAWLER TRACTORS © WHEEL TRACTORS « DIESEL ENGINES ¢« POWER UNITS 
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This International TD-24, with 140 horsepower at the ease and precision at the crest of an earth dam in 
drawbar, delivers a bladeful of heavy clay with Minois. Increase your work capacity with a TD-24. 


sae commen] INTERNATIONAL 
RSs A HARVESTER 











Contractors are saving 
with Preformed “Blue Center” 
Wire Rope 


WHEN YOU ASK “HOW LONG,” don’t think 
merely of a rope’s length; think of how long it will 
stay on the job! The rope that lasts longest, costs 
you the least . . . and that’s why contractors are 
turning to Roebling Preformed “Blue Center” Steel 
Wire Rope. “Blue Center” Steel— made only by 
Roebling — gives wire rope extra ability to with- 
stand strain, abrasion and shock loads. 


PREFORMED SPEEDS OPERATIONS, TOO. 
Roebling Preformed saves handling and installation 
time because it is not inclined to set or kink. You 
can cut it without seizing, and there’s less trouble 
in applying fittings. In operation, Preformed is 
largely free of vibration and whipping . . . gives top 
performance despite severe bending, small sheaves 
and reverse bends. 


FREE ENGINEERING SERVICE. Have your 
Roebling Distributor help choose the right wire 
rope for genuine economy on your equipment. If 
you have any special problems in the selection, in- 
stallation or maintenance of wire rope, your Dis- 
tributor will promptly get the assistance of a 
Roebling Engineer. John A. Roebling’s Sons Com 
pany, Trenton 2, New Jersey. 


WRITE OR CALL THE ROEBLING FIELD MAN AT YOUR NEAREST 
ROEBLING OFFICE AND WAREHOUSE 


Atlanta, 934 Avon Ave. % Boston, 51 Sleeper St. % Chicago, 5525 W. Roosevelt Rd. 
® Cleveland, 701 St. Clair Ave., N. E. % Denver, 1635 17th St. % Houston, 6216 
Navigation Blvd. % Los Angeles, 216 S. Alameda St. % New York, 19 Rector St. & 
Philadelphia, 12 S. 12th St. % Pittsburgh, 855 W. North Ave. % Portland, Ore., 
1032 N. W. l4th Ave. & San Francisco, 1740 17th St. & Seattle, 900 First Ave. 


te 
i 









ROEBLING 


vx A CENTURY OF CONFIDENCE * 
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So that you will NEVER have to... 


Shown above is an important piece of modern equipment, involving 
specialized skills and techniques, that is used in one of the AMERICAN 
laboratories for the preparation of experimental explosive compositions. 
It is part of a continuous research and development program that makes 
it unnecessary for you ever to take a chance in selecting explosives for 
your particular requirements, 

AMERICAN quality-controlled explosives and supplies are available in 
a complete range of strengths, velocities and densities. Whatever your 
needs, the AMERICAN line is your assurance of maximum dependability, 
Always specify AMERICAN. 

Capable Field Engineers Are Available At Your Call 


* HIGH EXPLOSIVES »* PERMISSIBLES »* BLASTING POWDER * BLASTING ACCESSORIES 


AMERICAN CYANAMID COMPANY 


EXPLOSIVES DEPARTMENT 


30 ROCKEFELLER PLAZA NEW YORK 20, N. 


SALES OFFICES: PITTSBURGH, PA. * BLUEFIELD, W. VA. * SCRANTON, PA. « CHICAGO, ILL. + POTTSVILLE, PA. » MAYNARD, MASS. 
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Westinghouse 
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Construction and 
Building Equipment 


Equipment Floodlighting 


3 


Motors ond 
Control 


ee 


Passenger 
Elevators 


Lighting Equipment 


FP 


Vapor-tight and 


Office Lighting 
Oust-tight Luminaires 


Equipment 


— Bay 
Luminoires 


Industrial Lighting 
Equipment 


Silvered Bowl Street 
Diffusers Lomps Lighting 


*Reg. U. S. Trademark 


Air Conditioning Forced Fly Ash 


Heating and Ventilating Equipment 
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Fume Exhaust 
Compressors Systems 
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Roof Vane Unit 


Equipment Fans Control 


[2 
5 @® @ 


Industrial induced Ventilating 
Unitolres Heating Fons Fons 


Precipitron® 


Power Distribution Equipment 


Unit Meters and Ignitron 


Substations Ponelboords Instruments Unit Substations Sofety Switches 


Control Dry Type Power 
Centers Transformers Centers Centers 
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Power Mechanical Drive AB-I Circuit 
Transformers Capacitors Turbines Breakers 



















Cucerything ELECTRICAL 
ut ONE SOURCE 


For industrial construction projects, Westinghouse offers one source—one respon- 
sibility—for everything electrical. No matter what your part in the project may 
be, you can benefit from this fact. 





Architects and engineers: We can help you develop the most efficient ways 
to distribute, control and utilize electric power. Our engineering specialists have 
broad experience covering all types of applications. 


Contractors and builders: Simplify your buying procedures by ordering all 
electrical equipment and supplies from Westinghouse. Our organization is geared 
to give you prompt delivery for integrated installation. 





Owners and operators: You get top performance from our electrical equip- 
ment because we co-ordinate the design and manufacture of related apparatus. 
And our nationwide chains of Renewal Parts Warehouses and Manufacturing 
and Repair Plants provide unmatched maintenance service. 

When you have CONSTRUCTION AHEAD... whether industrial, commercial 
or residential ... call your nearest Westinghouse District Office or Distributor 
for full information. Westinghouse Electric Corporation, P. O. Box 868, Pitts- 
burgh 30, Pennsylvania. J-94794 















Practical, Easy-to-Use Buying Data 


This 362-page book contains detailed information on Westinghouse 
products for the Construction Industry. It was designed specifically 
to meet the requirements outlined by Architects and Engineers 
themselves, 

Industry-wide distribution has already been made. If you do not 
already have your copy, ask your nearest Westinghouse District 
Office to send you B-2161-D. 





Westinghouse 
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eT ae Construction at Substantial Savings with 


\ CnGRerE FRAMES AND FLOOKS 


ONCRETE frame and floor construction is 
ideally adapted to hospitals, apartments, 
schools, hotels, industrial plants and office build- 
ings. It offers three important advantages of para- 
mount interest to architects, engineers, owners 
and taxpayers: 
1. It provides quality construction. 
2. It substantially reduces construction costs. 
3. It requires less construction time. 
Competitive bidding repeatedly has shown that 
concrete frames and floors can effect big savings 


in construction costs. Such 


observing the time-tested, easy-to-follow princi- 
ples of quality concrete construction. This means 
designing the correct mix for the job, selecting 
the right materials for the mix, placing the mix- 
ture properly and curing the concrete adequately. 
Applying the principles of quality concrete 
construction results in a mix that makes econom- 
ical use of available materials, that is workable 
enough to be placed easily and quickly and that 
when hardened produces concrete with the 
strength to resist all static and dynamic loads. 


Photo shows construction of Veterans Admin- 
istration Hospital, Wilkes-Barre, Pa. The design 
utilizes reinforced concrete frame and concrete 
joist floors with concrete masonry fillers. The 
structure is approximately 46 ft. x 420 ft. and 
Is 11 stories high. Kelly & Gruzer and Isadore 
Rosenfield, architects; Fred Severud, consulting 
engineer; and Merritt-Chapman & Scott Cor- 
poration, contractor, all of New York City. 


PORTLAND CEMENT ASSOCIATION 


DEPT. A9a-17, 33 WEST GRAND AVENUE, CHICAGO 10, ILLINOIS 


A national organization to improve and extend the uses of portland cement and concrete through scientific research and engineering field work 
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For help in designing 
savings are possible in tall quality concrete write for a 
buildings or in structures of free copy of a 70-page illus- 
trated booklet, ‘Design and 


Control of Concrete Mixtures.” 


six stories or less. 
Maximum savings from 


concrete frame and floor con- Booklet distributed only in 


struction can be achieved by United States and Canada. 
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is your best bet for fast... precise 
.«» ligh-production sawing! 


Exclusive RETRACTABLE ARM! 
DOZENS OF SUPERIOR FEATURES! 


Radial SKIL Saw is tops. . . for speed 
. .. for precision . . . for ease of operation. 
Finger-Tip control ... quick, simple adjustments 
(all made from the front) .. . constant accuracy 
and precision! They’re all yours with this better 
tool! 

Look at its features! Everything about 
Radial SKIL Saw adds up to peak production 
... finest performance . . . lowest maintenance 
costs and long service. Ask your SKIL Tool 
Distributor to demonstrate Radial SKIL Saw 
today! 


ALL THESE SUPERIOR 
DETAILS SAVE STEPS...SAVE TIME... 
SAVE.MONEY FOR YOU! 


FAMOUS RETRACTABLE ARM 


DOZENS OF SPECIAL FEATURES 
Slides freely on double-row ball bearings! 


Stays accurate for precision cutting. Extra One-piece saw guard... easy to remove without tools. 
bearings at top front and lower rear, easily Plunger pin locks for rapid adjustment of sawing head. 
adjustable for true alignment! Felt wipers keep arm rails always clean. 

More room for job set-ups because sawing Flexibility to make all compound cuts. 

head moves out of the way! © Ripping scale mounted on arm for accurate measurement. 


Clear-view sawing with layout marks always Tapered wedge lock for fast, precise location of straight 
in sight! and both right and left 45° cut-offs. 

Enclosed dustproof motor. 

Unique design. 

Finest engineering. 


FRONT ADJUSTMENT OF ALL CONTROLS 


Top quality workmanship and materials. 
@ Retractable elevator handle in front. 


®@ Quick adjustments for all cuts without leaving 
operating position. 
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COMPLETES a DAM a DAY 
with 25 m.p.h. D ROADSTER 


& 

J ust the thing for soil conservation stockpond 
dams,” says Roy Jones, who has been using a high- 
speed D Roadster to build a series of small- 
yardage dams throughout Edmunds County, South 
Dakota. Each assignment averages 1500 cu. yds. 
- - « and is usually completed in one day. Here’s 
typical performance: 


2-minute cycles on 200‘ 
one-way haul 


In one 10-hour day, Jones filled 1500 cu. yds. of 

sun-baked sandy clay and gravel across a gully, 

near Beebe, S.D. To pioneer the initial fill, opera- 

tor used the D Roadster’s Dozer blade to backfill 

and spread the first few loads in the gully bottom 
. then started hauling in Scraper loads at a rate 

of a load every 2 minutes! Cycle time included 51 

seconds to self-load 5 yards, and 12 seconds to 

spread. Haul was extremely short... 

averaged about 200’ one-way, because 

material was borrowed as close as pos- 

sible along both sides of the dam. 
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Drive job-to-job 


Jones estimated he had a schedule of at least 4 
to 6 weeks of these l-day soil conservation dams 
booked ahead . . . then planned to switch his high- 
speed Roadster to township road work. On this 
fast “work-and-run” schedule, the rubber-tired 
Roadster’s 25 m.p.h. speed really pays off. One 
job completed, operator drives off to the next 
day’s assignment. There is no waiting for trailer 

. - no loading delays . . . less non-productive time 
between jobs with this high-speed rig. 


Versatile Scraper-Dozer tool 


As a one-man Scraper dirtmoving tool, this fast, 
mobile Roadster has gained wide acceptance on 
stockpond work, road maintenance and other small 
contract operations. Now, with Dozer blade on 
front, the “D’s” usefulness is doubled. Handles 
backfilling, light clearing . . . push-loads other “D’s” 
in fleet operation. You'll find it the handiest 
Scraper-Dozer combination you’ve ever seen. 

To get all the facts on the extra profits 

this 25 m.p.h. D Roadster offers you, 

write... or call your local LeTourneau 


Distributor TODAY. 


& 
SC 
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Pay ime eer a eee to: R. G. LeTOURNEAU, Inc., Peoria, Ill. 


Please send [] Specifications Price 
NAME 


COMPANY 
STREET. 
Type of work to be handled 


Delivery information on 25 m.p.h. D Roadster 


. CITY, STATE 
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With 7-yard (9-ton) capacity 
Scraper, and handy Dozer 
blade, this 100 h.p. D Roadster 
has proved itself a profitable 
“one-man dirtmoving gang"’ for 
Contractor Roy Jones, who is 
specializing on stockpond dam 
construction in Edmunds County, 
South Dakota. 


ge. . Wilhelm moved 125 yds. per hour 


over 400’ haul on Faulkton, S. D. dam 


On a soil conservation dam in Faulk County, $. D., Contractor C. H. 
Wilhelm found his rubber-tired ‘“‘D'’ made 5 to 10 more trips per 
hour than 2 crawler-scraper outfits on the job. Haul was short... 
300 to 400’ . . . round trip varied from 800 to 900’. On an actual 
60-min. load count, one 91 h.p. crawler made 17.4 trips . . 
101 h.p. crawler made only 12.6 loads. . 


- anda 
- moved 88 and 139 yards 
per hour respectively. Wilhelm’s self-loading Roadster (costing approx. 
20% less than either of the 2 crawler-scraper rigs) delivered 22.9 
loads . . . averaged 125 yards per hour. 


N STOCKPOND DAMS 
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Loren We Lawry built 1600-yard dam 
in 19'/2 hours with D Roadster 


In Douglas County, South Dakota, Contractor Loren McLaury of Parkston 
turned in this yardage performance on an earthfill dam for the AAA: 
His one-man D Roadster excavated the core trench in 21/2 
+ « « then completed the 1600-yard fill in just 17 hours. Total job 
time: 191% hours! Material, black loam and clay, was self-loaded. 
Average cycle was 800’. 
cubic yards per hour. 


hours 


Production for the entire job averaged 94 
Mclaury’s operator drove the highly-mobile, 
rubber-tired “‘D'’ into the job, near Corsica, over county and state 
roads ... drove on to next job after work was completed, 


Tournapull—Trademark Reg. U.S. Pot. Off. C121 


ETOURNEAU @ 7QURNAPULLS 


MORE WORK PER HOUR WITH RUBBER-TIRED POWER 





-Preformed- 


"HERCULES 


REG.U.$. Pat OFF. 


+ WIRE ROPE 
= because - 


Its strength... its 
toughness...its unusual 
endurance-add up to 
longer wire rope life 


These essential life factors are not a matter 
of chance. They are the result of combining 
“HERCULES” quality and PREFORMING. 
This is a winning combination as Preform- 
ing is the process that increases the life of 
a wire rope, by freeing it of internal stresses. 
It also makes a wire rope easier, quicker 
and safer to handle. 
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RED-STRAND 

« DEPENDABLE 
jor MIRE ROPE 
‘het LLY F”) JOB 


MADE ONLY BY 


A. LESCHEN & SONS ROPE co. . 
5909 KENNERLY AVENUE © ST. LOUIS 12, MISSOURI 


NEW YORK 6 e CHICAGO 7 e HOUSTON 3 e DENVER 2 
LOS ANGELES 21 SAN FRANCISCO 7 PORTLAND 9 SEATTLE 4 
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..» TODAY 


After just one night a pre-cast vacuum slab is removed from its form by a Vacuum Lifter .. . this is just one of the 
many construction miracles Vacuum Concrete offers to increase the efficiency and profit of concrete construction. 


“IT WINS CONTRACTS” 


Contractors and Architects all over the world are discovering how 
practical it is to use Vacuum Concrete. For the builder, its downright 
Crea Mt Ma Mee cea ML Meer am le eli cd 
it for its endurance and adaptability. We are thoroughly proud 
Me ee ee MM eee MR Me OM 
elle Me Me Meth MC LM Ao ee 
means to America's building future... what it can mean to your 


own future in the construction business. 
MV liner ee) 


VACUUM CONCRETE INC. 
(inventor of the Vacuum Concrete Processes) 





VACUUM CONCRETE PROCESS 


NEW SPEED » NEW STRENGTH + NEW SURFACE 


NEW ECONOMY! 


SPEED...... High carly strength ... early stripping of forms... less finishing... 


larger daily pours . . . reduction of winter weather delays. 


STRENGTH.. Makes concrete from 40% to 250% stronger, depending on the mix... 
cuts shrinkage to a minimum thus eliminating main cause of cracks... 


helps resist effects of freezing and thawing cycles. 


SURFACE.... Extreme resistance to abrasion is main characteristic of surface . . . used by 
U.S. Engineers and Bureau of Reclamation on important dams. . . found 


ideal for road surfacing . . . specified by major cities for sewer pipe. 


ECONOMY... For certain types of vertical construction Vacuum Concrete can ‘use incredibly 


lean mixes such as One part cement to sixteen parts aggregates . . . gives 
strength of 3000 pounds per square inch with this mix . . . reduces finishing 
time . . . eliminates finisher’s overtime . . . cuts weather delays . . . lowers 


placing costs if more convenient to use a wetter mix. 


NEW PROCESSES + NEW TOOLS 


The actual advantages of speed, strength and economy in concrete construction are accomplished 
by revolutionary yet simple processes and tools 


For example, vertical Vacuum Forms can be held together by atmospheric pressure. After concrete has 
been poured in the regular fashion a twist of a valve creates a vacuum around the poured concrete, 
compressing the mass and leading off the excess moisture. In one hour or less the forms may be released 


and stripped simply by closing a valve in the vacuum line 


When the concrete has set, the Vacuum Concrete Lifter, pictured on the previous page, attaches itself 
like an octopus over a large area. There are no point stresses and therefore no extra reinforcement ts 
needed. Large, thin slabs, straight or curved, can be lifted directly from a mold 


This means that floor slabs, beams, columns, entire roof slabs, bridge decks and many other pre-cast 
elements, can be lifted after just one night’s setting. With these methods daily output of pre-cast 
members can be more than doubled 


That’s what we mean by the building techniques of the future available to you. . . today. 





VACUUM CONCRETE 


This is a Vacuum Concrete pipe, just four hours old. The Concrete 
Products Company of America, in Philadelphia, is manufacturing 
these pipes in lengths up to 12 feet. The vacuum forms are 
removed in 20 minutes. 


One of the many large structures built with pre-cast Vacuum 
Concrete "Sandwich Walls”, insulated with Pittsburgh-Corning 
Foam-glass, is the Cocheco Woolen Mfg. Co. plant in East 
Rochester, N. H. 
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The Pentagon Building in Washington, shown above, had 
to be built in a hurry. This is why four million square feet of 
floor area were Vacuum Processed 


PROCES'S 


x hes ale 
This is the first of a series of pre-cast Vacuum Concrete bridges. 
It was erected for the Pennsylvania State Highway Commission 


in three hours at a cost which was 40% below the low bid for 
a “Cast-in-place” bridge. 


The spillways and apron of Shasta Dam, California, were 
Vacuum Processed to produce an abrasion-resistant surface. 
The U. S. Bureau of Reclamation and the Army Corps of Engi- 
neers have consistently specified Vacuum Concrete on dams. 


This is a pre-cast slab 30’ x 10’ x 4"' lifted at the age of 8 
hours. About 20,000 such slabs (six million square feet) are to 
be used for lining the Ottmarscheim Canal in France. 


Pictured here is a typical Vacuum 
Concrete “poured-in-place” opera- 
tion. The power float is applied 
after 10 minutes of vacuum 
processing. 





VACUUM CONCRETE PROCESS 
TESTS PROVE VACUUM CONCRETE IS BETTER 


COMPARATIVE COMPRESSIVE STRENGTHS OF PLAIN AND VACUUM PROCESSED CONCRETES 
Tests of 6 x 12 cylinders made by E. L. Conwell Laboratories, Philadelphia, Pa. 





MIX “B’—6 SACKS CEMENT—3"’ SLUMP 


PLAIN 
CONCRETE 


MIX “A” —41% SACKS CEMENT—6"’ SLUMP 


PERCENT OF 
INCREASE 



















VACUUM 
CONCRETE 


PERCENT OF 
INCREASE 













VACUUM 
CONCRETE 


PLAIN 
CONCRETE 













1 DAY 127 p.s.i. 433 p.s.i. 241% LO = 320 p.s.i. 637 p.s.i 999 
3 DAYS.. 673 1612 140% 5 Ate... 1260 2180 73% 
7 DAYS 1280 2398 87% A 2217 3513 58% 
28 DAYS 2763 4015 45% 28 DAYS 3813 5023 32% 
6 MONTHS 3028 4798 58% 6 MONTHS 4913 6255 27% 
1 YEAR 3058 1957 62% 1 YEAR 5097 6618 302 













Mix ‘‘A’’—Approximately 5 to 5% sacks are usually required for this class of concrete when the Vacuum Process is not used. 


Mix “'B’’—represents a mixture for heavy duty use where exposure is a factor, such as highways, where approximately 7 sacks of 


cement per cubic yard of concrete are normally used without the Vacuum Process. 


MIX ''C” (for walls)—1 PART H. E. CEMENT TO 16 PARTS AGGREGATE 


PERCENT OF 
INCREASE 

















PLAIN 
CONCRETE 


1 DAY 135 p.s.i 613 p.s.i 454.07% 
3 DAYS 533 2093 392.68% 
7 DAYS 825 2743 332.48% 


SPEAKING GRAPHICALLY 


VACUUM 
CONCRETE 
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ALL ADDS UP 


Exhaustive tests over twelve years of constant usage have proven that Vacuum Processed 
Concrete offers all the advantages highlighted here plus many others. Because of these 
advantages Vacuum Concrete Construction is now spreading around the World. 













TIME IN DAYS 







We are not contractors. Our function is to supply—on a rental basis and with a modest 
royalty—the machinery and advice needed for the Vacuum Concrete Process. 


VACUUM CONCRETE 33) orn 
iNC ORPOR ATE D PENNSYLVANIA 
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hilt bails 
the JOB! 


FORT PITT BRIDGE WORKS 


Member American Institute of Steel Construction 


General Offices, Pittsburgh, Pa. 
Plant at Canonsburg, Pa. 


BRANCH OFFICES 


New York, N.Y.....441 Lexington Ave. Columbus, Ohio. . Huntington Bank Bidg. 
Cleveland, Ohio Bulkley Building Detroit, Michigan. ...New Center Bidg. 
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_ STEEL PERMITS STREAMLINING CONSTRUCTION WITH SAFETY, ENDURANCE AND ECONOMY” 


* 








Wee 


UNIVERSAL APPLICATION 











Siee a ; APPROVED BY THE STEEL JOIST 
wh ; > INSTITUTE, OCTOBER 23, 1946. 


WITH THE 
NAILABLE 
TOP CHORD 


A Wt 
Ud 
TAd Sa 
KES 

wet 


PATENTED 

U. S$. Patent Nos. 
2,184,113 

» 2,457,250 

A 2,457,056 


Q@) HOME, SCHOOL, COMMERCIAL AND INDUSTRIAL FLOORS 
V-BAR JOISTS AND PURLINS * V-STUDS + TRUSSES * LONGSPANS * DECKING 


MACOMBER 


INCOIRPORATED 
CANTON, OHIO 


i) TRAVIS eA et eee) ee 
ee pee eee 


STANDARDIZED STEEL BUILDING PRODUCTS 


WE WOULD LIKE TO HELP YOU 
Contact us NOW for informa- 
tion and delivery schedules 


so your next project can be 
completed without delays. 
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Heil’s standard 
contractors’ body 
has V-section side 
braces that pre- 
vent tailgate 

spreading. 


i 7 
Heil's heavy-duty 


rock body for offt- 
the-highway opera- 
tions. 70° dumping angle 
gives fast, clean discharge. 





There's a sturdy Heil Pow- 
er Take-off for every make 
of truck transmission. 





Only two wearing parts 
in a Heil oil-gear pump 
—and they are reversible 
and easily replaced. 


Heil’s platform conversion 
hoists convert any fixed- 
bed truck into a time-sav- 
ing dump unit. 







The Heiloader hydraulical- 
ly-operated truck tailgate 
handles a capacity load 
of 2000 Ibs. Use it to 
save time and money. 


eil Bodies 
and Hoists 


assure less 
downtime..because 


(1) HEIL Bodies use both cross members 
and long members of the subframe for 
support, giving you extra strength and 
longer life 





(2) HEIL Hydraulic Hoists are so reliable 
that you never have to replace a piston 
due to wear 


More days on the job, lower maintenance and repair 
expense mean lower hauling costs with Heil Bodies and 
Hoists. These money-saving dump units are built to stand 


up under heavy punishment — to stay on the job and get 
results. For full information on Heil Bodies and Hoists 
send in the coupon below, today. BH-141A 


Ss, ey ) ed 
THe HaAlbeo. 


District Offices: Hillside, Washington, D. C., Atlanta, Milwaukee, Detroit, 
Chicago, Minnecpolis, Kansas City, Dallos, Los Angeles, Seattle 





sper a tan ae ene nn em cs _—4 
| 
I THE HEIL CO., Dept.199, 3001W. Montana St., Milwaukee 1, Wis. ] 
{ 
{ Please send me bulletins describing the dependable Bodies and 
{ Hoists shown in this advertisement. 1 
\ j 
SINNIIEtihlcssiscaniadeshindebleniioastinedosivenieesousanesaien ....Title ! 
: | 
' Nai teiccatnaaciienciuiey 
isan 
es Ese Scores (......) State a 
tte eaictins ! 





80 years ago the Mathews Hydrant 
originated two important features 
—the replaceable barrel and the 
compression-type main valve. Time 
and changing conditions have 
proved the value of these two inno- 
vations, and placed increasing de- 
pendence upon them. Today, when 
traffic accidents are the big men- 
ace, safety demands a hydrant that 
can be quickly restored to service, 


TIME 
HAS PROVED 


and a main valve that prevents 
flooding. 

Basically sound and simple in 
design, the Mathews Modernized 
Hydrant has gone through a proc- 
ess of adapting itself to growing re- 
quirements. It has become ever 
more serviceable, easier to repair, 
and simpler to replace. The modern, 
safety-conscious community can 
choose no better. 


R.D. WOOD COMPANY 


Public Ledger Building, Independence Square - Philadelphia 5, Pa. 


Manufacturers of Mathews Hydrants and ‘‘Sand-Spun”’ Pipe (Centrifugally Cast in Sand Molds) 





Two new improvements added to the 
BEAVER MODEL-A Pipe and Bolt Machine 


Many improvements have been made in the Beaver Model-A 
Pipe & Bolt Machine since it was first introduced 14 years ago. Now, MSSSs-a Fear 


two more improved features are added—both protected by patents Cuts and threads pipe, 1/8 to 2- 
pending. inch... With driveshaft and geared 

First—an Automatic Switch Lock which makes it impossible to tools the range is increased to 2-1/2 
start the machine unless the chuck wrench is in its holder. This pro- to 12-inch pipe... Cuts off bolts 1/4 
tects the workman against injury and the machine against damage. metidags BS cor _ : /s - 

Second—an Eccentric Spool Pipe Rest (independent from the nnsbiecndincdasiine 
revolving spindle) which absorbs the “whip” of long lengths of ro- Choice of motors, 110, 220, 440 
tating pipe and prevents excessive wear on the spindle bearings. or special voltages .. . Choice of 
More important still, it eliminates “flat-sided” threads, which leak, 


wheel or knife cutoff, both patented 
caused by spindle rock. 


..- Gear driven, with gears running 


in oil . . . Visual oil level gauge... 


4 Right-hand operation like a lathe... 

Accessible oil pump for easy clean- 

i ing... Quick-opening, fully adjustable 

» . dieheads . .. Backed by 49 years of 

y experience and a world-wide reputa- 

2 I Pp E oO Oo L % tion for high quality, good perform- 
ance and friendly service to users. 


350-400 DANA AVE. WARREN, OHIO, U.S.A. 











TO MEET 
PROBLEM 


mula of handbook. No 





fe ¢° 


" ANY FOUNDA TION 


g is not an exact science to be solved by for 


dentical. Some are simple; 
in solving the 


Foundation engineerin 
ugh that only top- 


problems are 1 


others are SO to 


two sites Of 
m. WESTERN has licked many 


level experience 


tough jobs since its st 


\ness succeed 


and resourcefu 
.. jobs where it was necessat 


art in 1924. 


new technique 


y to get off the beaten 


s. These three recent projects typify WESTERN 


path and utilize of create 





ingenuity- 
Protection of H-Beam Piles Against Corrosion sy ie 
- o 
PRS 


Turbine Bidg., General Electric Co., Sche- 
nectady, N. Y. WESTERN devised an 
economical method* of scouring and en- 
casing the upper 10 to 30 ft. of 4,666 
H-Beam piles installed at this project. 
after the piles had been driven. Provt 


sion is made in this method to place the 
concrete in the dry- The 12 in. 53 Ib. 
H-Beam piles W 
e blocks 16” x 16”...2se 


all around. 


ere encased in protec- 


tive concret 
;mum of 2 in. protection 


po YoU HAVE A FOUNDATION 
pROBLE M? WESTERN affords prompt 
consultation in any part of the country- 


Write for Catalog A. 






FOUNDATIO: 
INS FOR: 1 
WAREH : INDUSTRIAL P 
OUSES, BRIDGES, AIRPORTS naan POWER PLANTS, STEE 
‘ , HOUSING PROJECTS, oo PIERS AND DOCK 
, COMMERCIA KS, 
L BUILDING 
S, ETC. 


WESTERN 
N FOUNDATION CORPORATION 


308 W.. i 
‘ W. Washington St., Chicago 6, Ill 


2 
Park Avenue, New York 16, N. ¥ 
=| 
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zz - Washington St., Chicago 6, III 








Concrete Ring Wales in Cofferdam 


Union Electric Power Co., 
Venice, W. The 100 ft. ' 

dia. cofferdam in the ; lai - 
MississipP! River facili- f aes. 
foe tates construction of the = . : th, 
Circulating Water Intake. The rein- » -—— ”, m4 arr 
forced concrete wales, used instead of ‘ Uf ae pe 23 * PF 
piders,” leave ‘ 4 Pa 


usual cross bracing and “Ss : 
, the entire area open for construction. 
In addition, they afford great strength 
and economy: It was possible to use 4 
floating hydraulic dredge inside the cof- 
f the excavation; the 


ferdam for most 0 
ability to install and remove the con- 
struction equipment quickly, simplifies 
installation of the Drilled-In* Caisson 
foundations and pouring of the Pump 


Well Structure. 


Driven Core Composite Pile 


St. George Ferry Terminal, New York 
City. This high capacity pile can be 
driven to depths of more than 50 ft. and 
will support exceptionally heavy loads. 
The steel H-Beam core is driven 
through the concrete filled shell to prac- 
tical refusal. On this job an 8 in.H-Beam 
was used inside a 16 in. diameter shell. 
A test load of 216 tons on @ single 
Driven-Core Composite Pile, with an 8 
in. 40 Ib. wide-flange beam, showed a 
total settlement of less than 1/2 in. anda 
recovery with load removed, to 346 in. 

Design load was 80 tons. : 





BUTTON BOT 

TOM PILE 
COMPRESSE S * COMPO 

D CON SITE PILES + 
ee PILES + pase PEDESTAL PILES + 
ON TEST PROGRAMS -IN CAISSONS * PR CAISSON PILES + 
* SOIL BORINGS + "eae AND PRE saunee PILES 
AND H-BEA UCTION 
M PILES 


WESTER 
N FOUNDATION CORPORATION 


2 
Park Avenue, New York 16, N. Y 





107 






















LOW, WIDE ARCH 
PROVIDES RAPID WATER FLOW 
. « REDUCES LIKELIHOOD OF PONDING 











Speeds Construction—FEasy to erect ... on the job... in any season Manufacturers of 


» « » with unskilled labor. Shipped “knocked-down”—saves freight. Toncan Iron Drainage Products 
Special bolts and washers, designed for greatest bearing area, develop BEALL PIPE & TANK CORPORATION ILLINOIS CULVERT & TANK CORP. 
maximum seam strength. PORTLAND, ORE PEORIA, ILL 
, y : BERGER METAL CULVERT 
Carries Heavy Loads—without cracking or crumbling. Strong and ESTMinereie ve . ar ee 
flexible—not affected by vibration, impact, settling earth, severe weather _ THE BOARDMAN COMPANY THE H. ¥, JOHNSTON CULVERT CO. 
changes and other hazards. Two-inch corrugations mean even higher OKLAHOMA CITY, OKLA Ena & Go 
> ° jider spans... greater economy. OLUEERASS PPE & CULVERT C 
strength ... wider spans greater ec ) LOUISVILL m Me M MIWAY MATERUALS CO 
a % ; ; . te . [OLUMBIA, MO 
Resists Rust—contains twice as much copper as copper-bearing iron CENTRAL COLYET CORPORATION 
or steel, plus molybdenum... resists corrosion... insures long, trouble- ee erm caleert | A a 
Nit te ae 7 ac as : : > iicaecainar wikia” tama. TON, OH 
free drainage. Further protected against corrosion by heavy zinc coat CT, PHICADED Pit Pa 


ing, applied after fabrication. 


DOMINION METAL t CULVERT corp. Teseesen PIPE & STEEL Courant 
Cuts Costs—Reduces installation costs... assures lowest cost per year ROANO DENVER, COLC 
of service. Available in wide variety of standard sizes for simplicity EATON METAL PRODUCTS CORP TRESTATE CULVERT & MFG. C8. 
and economy. Offers 100% salvage value. HUTCHINSON KAN ee 
Vrite for full information and useful engineering data — oe nee. [rr MADISON, WIS. 1 
WYATT METAL & BOWLER WORKS ! 
REPUBLIC STEEL CORPORATION © GENERAL OFFICES © CLEVELAND 1, OHIO UO HUUSION, TEX. 


x Toncan* Copper Molybdenum Iron is available in: : 
Se ae ee ee meme rt teat cme CORWEL, SUBDRAINAGE PIPE 
aiheag nae Sd Rd ineeeteen iaill hale . Cad 


BATTERIES 


Give your Diesel cranking to Exide, the 
battery that’s built specifically for the 
job. Exide Batteries are noted for their 
ability to discharge at high rates, main- 
tain high cranking speeds and deliver 
good service day after day...in all 
climates ... for many extra months. 


1888 ... DEPENDABLE BATTERIES FOR 61 YEARS 


For top performance, put Exide Bat- 
teries on all your automotive equipment 

. on-the-highway, off-the-highway, 
Diesel or gasoline engine powered. You 
can always count on Exide Batteries for 
dependability, long life and low cost 
maintenance. 


1949 


“Exide” Reg. Trade-mark L Pat.og 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 32 ¢ Exide Batteries of Canada, Limited, Toronto 
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Stuyvesant Town, New York City—This Metropolitan Life Insur- 
ance Company housing project provides pleasant living quarters for 


John Hancock Mutual Life Insurance 
Building. Boston 


A twenty-six-story struc 


ture, containing 


auditorium. Bethle bricated an ted re. Bethlehem fabricated and erected 


the 14,700 tons of structural st 
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make 


) 
tons of structural steel was fabricated 


some 24,000 people. It consists of thirty-five 12- and 13-story apart- 
ment buildings, all fabricated and erected by Bethlehem. 


Terrace Plaza Hotel and Store Building, 


Cincinnati—First seven s are occupi 
up this impressi almost wholly by a depariment store, w} 
er stories are The steel frame 


nd erected by Bethlehem. 





Golden Gate Bridge, San 
Francisco —This majestic 
structure, built by Bethlehem, 
is the longest suspension 
bridge in the world. The 
main span is 4200 ft, and the 
two towers are 746 ft high. 


Waldorf-Astoria Hotel, 
New York City — Renowned 
the world over, the Waldorf 
has forty-three stories and 
three sub-basements. Bethle- 
hem fabricated and erected 
the 25,000 tons of structural 
steel used in its construction. 


Mercantile National Bank Build- Pennsylvania Turnpike—This express Prudential Life Insurance Building, Los Angeles— 
ing, Dallas—This thirty-story struc- route from Pittsburgh to Harrisburg is one This office building, one of the most attractive on the Pacific 
ture has a steel framework of Bethle- of many highways for which Bethlehem Coast, contains 3500 tons of structural steel, fabricated and 
hem Structural Shapes has erected bridges and furnished steel. erected by Bethlehem. 


BETHLEHEM STEEL COMPANY 
General Offices, Bethlehem, Pa. 


BETHLEHEM PACIFIC COAST 
STEEL CORPORATION 


General Offices: San Francisco 


a 


George Washington Bridge, New York City — Crossing the Hudson River at New York 
City, this is one of many notable bridges built by Bethlehem. The structure has a main span 
of 3500 ft, and there are two side spans of 610 and 650 ft. 





ANNOUNCING THE NEW 


CHECK THESE 


EXCLUSIVE 
FEATURES... 


SAFETY-LOCK SWIT CH—positive protection 
against accidental starting. LONG-SHAFT TRANSVERSE MOTOR- 


MOUNTING transmits as much as 25% extra 


® ~ c AD 


f 4 f ER 
eieivave MmVLA-A 


SORBER GEARING har- 
. er. ; blade rersize ball he 
nesses the added power of these great new power, Sapa blade on oversize ball be — 
. . om one side of the tool clea he other. 
saws, gives extra life to motor, gears, spindle from side of the tool clear to t ' 


and blade. 


TDA ~ ere “Orch - CATE 
X TRI V ) E L SAFETY 
A 


BASE for better balance—easier to handle, 


far safer to use. 


In plain sight when you use them—out of 


the way when you don’t. Always accurate. 
5 Max. Depth of Cut... . 2%” Max. Depth of Cut. ....2%4" 
45° Depth of Cut eee 





with exclusive Long-Shaft Transverse Motor Mounting 
for EXTRA POWER and LONGER TOOL LIFE 


Ready now-~alter two years 
of laboratory and field tests. 
See the great new Silver Line 
Saws at your nearby Thor 
distributor. 


INDEPENDENT PNEUMATIC TOOL COMPANY 
Avrora, Illinois 

Export Division 330 West 42nd Street, New York IB, N.Y. 

Birmingham Boston Buffalo Chicago Cincinnati Cleveland 

los Angeles Milwaukee New York 


Denver Detroit Houston 
Salt Lake City Seattle 


Philadelphia Pittsburgh St. Louis St. Paul 
San Francisco Toronto, Canada Sao Paulo, Brazil London. England 


PORTABLE POWER 















The deep. reversed, double-helical ribs 
of Inland HI-BOND reinforeing bars grip 
the concrete with an interlocking action 


that prov ides unequaled bonding strength. 


Engineering tests have proved that 
straight embedments of HI-BOND have a 
greater bonding effectiveness than bent- 
bar anchorages of ordinary deformed bars. 
And, with ordinary bars, the low bonding 
strength of the bar has always been the 
weak link in the structure —the bar would 
slip before the steel or concrete could 


be fully loaded. With its high bonding 






INtAND, 
“STEEL 


GEARED to the Concrete 


strength, H1-BOND bars make it possible 
not only to use more of the potential 
strength of the steel but also to take ad- 
vantage of the higher compressive strength 
of present-day concretes. As a result, 
HI-BOND is leading the way to radical 


revisions in present building codes. 


Phe present demand for HI-BOND 
greatly exceeds our ability to supply it. 
However, to make larger tonnages avail- 
able to you, we have licensed other steel 


companies to make this superior bar. 


Write for booklet. 


The Reinforcing Bar with the 
‘‘BUILT-IN’’ ANCHORAGE! 


INLAND 
STEEL CO., 
38S. Dearborn 


St... Chicago, Il 


Sales Offices: 
Chicago, Daven- 
rort. Detroit. 
Satomaaale, 
Kansas City, 
Milwaukee. New 
York, St. Louis. 
St. Paul 


OTHER PRODUCTS: BARS ® STRUCTURALS ® PLATES © SHEETS © STRIP © TIN PLATE © FLOOR PLATE ® PILING ® RAILS © TRACK ACCESSORIES 
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“with dependable 
heavy duty motor trucks 


The Correale Construction Company and its 
subsidiary Companies have been a consistant user 
of Sterling Motor Trucks for the pasi 15 years. 

This company has approximately 100 Sterling trucks 


: STERLING MOTORS of various heavy duty models in service on 


strip mining operations, showing that Sterling's offer 


= CORPORATION the most in operating efficiency, resulting in 


repeat orders from its many satisfied customers. 
MILWAUKEE 1, When you want high output at low operating 


cost, choose Sterling, the ‘‘Famous Name"’ 
WISCONSIN 
wise of heavy duty motor trucks. 


aie 
Phe. 
* 


® ENCLOSED DRIVE e CHAIN DRIVE . FOUR WHEEL 
@ SIX WHEEL e MULTI WHEEL DRIVE (4x4 AND 6x 6) 
© DIESEL © GASOLINE 
branches and dealers in 


principal cities. . 











First Ten Year's prove: 


Atlas Duraplastic* Air-Entraining Portland Cement 
makes concrete more durable 


TEN YEARS AGO, in August, 1939, this concrete test paving was laid in Second 


Avenue North, Minneapolis. The badly 
ground was made with regular portland cement 


caled section of roadway in the back- 


The foreground section, laid at 


the same time, was made with Atlas Duraplastic— the first commercial use of the 
1ir-entraining portland cement originated and developed by Universal Atlas 


Both sections, subjected to the severity of LO Minneapolis winters and to heavy 
applications of de-icing salts, are shown above as they appeared in July, 1949 
convincing proof of the characteristic durability of Duraplastic concrete, of its 
high resistance to freezing-thawing weather and the scaling action of de-icing salts 
Longitudinal structural crack shows some ravelling. Note perfect transverse joint. 


ROM its first small commercial use in 
F 1939 to the super paving and con- 
struction jobs of today, the outstanding 
durability of concrete made with Atlas 
Duraplastic has won increasing recog- 
nition among engineers and contrac- 
tors. Proof of its wide acceptance: In 

1939, less than 60,000 barrels of Dura- 
plastic were used for paving, then its 
sole use. In the following ten years, 
more than 25,000,000 barrels have been 
applied to an expanding variety of con- 
crete uses, 


~ ATLAS DURAPLASTI 


For Paving Concrete, Duraplastic 
creates entrained-air cells in the con- 
crete that minimize bleeding and segre- 
gation and thus protect it against the 
scaling action of  freezing-thawing 
weather and de-icing salts (see photo). 
Less mixing water is required for a 
given slump. The resultant mix is more 
plastic, more cohesive, more uniform. 
It dumps, screeds and finishes easily. 


For Structural Concrete, Dura- 
plastic imparts to the mix the extra 
plasticity that aids proper placement 


rh 


ent manufa 


AIR-ENTRAINING PORTLAND CEMENT 
MAKES BETTER CONCRETE AT NO EXTRA COST 


talent 


‘**THE THEATRE GUILD ON THI 
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Water gain and segregation are re- 
duced; surface appearance is improved. 
Because of these advantages and added 
durability, architects, engineers and 
contractors today rely on Duraplastic 
for all types of mass and structural con- 
crete—for foundations, walls, floors, 
columns and other construction. And 
they find it readily adaptable to slip- 
form work, gunite, stucco and other uses. 
For Concrete Products, finished 
units of block, brick, pipe, drain-tile, 
silo staves, etc., exhibit greater resist- 
ance to passage and absorption of 
water. For machine-made products, 
manufacturers find Duraplastic permits 
a damper mix that is more cohesive, 
holds together better and feeds easily 
through machines. Plants report sav- 
ings in fewer culls and throwbacks and 
less breakage in handling green products 

For construction needs of today and 
tomorrow, Duraplastic offers better con- 
crete at no extra cost. It provides the pre- 
cise amount of air-entraining agent 
interground with the cement for satis- 
factory field performance. It complies 
with ASTM and Federal specifications, 
sells at the same price as regular cement 
and calls for no unusual changes in 
procedure. 

Send for New Free Booklet, “A Decade 
of Atlas Duraplastic Air-Entraining 
Portland Cement.”’ Write to Universal 
Atlas Cement Company (United States 
Steel Corporation Subsidiary), Chrysler 
Building, New York 17, N. Y 





OFFICES: Albany, Birmingham, Boston, Chicago, 
Dayton, Kansas City, Minneapolis, New York, 
Philadelphia, Pittsburgh, St. Lovis, Waco. 


tured by Unwersal Atlas Cement Company. 
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supyect: The Next Fifty Wears 


OU, THE READER, are a very mmportant per- 
son in the world today. You may be a civil 
cngincer or a contractor, a manufacturer oF 

a salesman, a banker or a public official. Who 

ever you are, if your job relates to construction, 

the next fifty years poses a challenge to your 
talents that 1s unsurpassed in history. 

During this half century, that begins in about 
four months, America 1s destined to set the pace 
and provide the leadership for all the rest of 
the world. Civilization is bursting the seams of 
its desires. And since civilization moves upward 
on steps fashioned by construction, it is from 
those who follow this calling in all its ramifica 
tions that great deeds are demanded 

These facts faced the editors when, many 
months ago, they began to think about a suit- 
able way to celebrate the 75th anniversary of 
this journal. In this three-quarters of a century, 
Engineering News-Record has recorded, and 
sometimes smoothed, the steps by which 
America grew from a small nation to a world 
power. What better way to commemorate this 
long period of service than with an cpitome of 
current knowledge that would be a springboard 
for the future. 

So this special issue was conceived and 
planned not just to look backward with pride, 
but to provide a tool for the job ahead. It secks: 

1. to offer practical solutions to problems 

that are keys to future progress. 

to create a deeper understanding of the 
economic and social implications of con- 
struction. 

to instill a fecling of justifiable pride in 
all those who serve construction 

The fulfillment of these purposes 1s unfolded 
in the pages that follow 

In the article, “Building A Greater Amenca,” 
the key role that construction plays in shaping 
American civilization 1s outlined. In an eco- 
nomic sense, through the jobs it provides and 
the business that it generates, construction is a 
vital cog in our industrial system. Socially, 
through water supply, sanitation, shelter, trans- 
portation and the like, it 1s construction that 
has made our high living standards possible. 

If these standards are to continue to rise, new 


knowledge is needed to solve the problems that 
this next half century will soon introduce. So 
we asked specialists — more than a hundred au- 
thoritics in all: “What are the outstanding 
problems whose solution would have the most 
influence on future progress?” From the replies, 
a dozen subjects were selected, and the best pos- 
sible authorities invited to develop them. ‘The 
result is a symposium of proved and provocative 
ideas presented under the general title of Mold- 
ing the Future. Here are, we believe, some use- 
ful tools for tomorrow. 

Useful, too, can be the hentage of the past 
Many histories of civil engineering have been 
written, but none has attempted to single out 
those particular events that were truly signif- 
cant to the march of progress, and thus inspiring 
and useful for the future. Again secking the 
counsel of numerous authoritics, we sifted from 
the many memorable happenings those which 
had proved their significance. ‘The result is a 
new kind of history. You:will find-it presented 
as The Almanac of Significant Events in Build- 
ing a Greater America. 

Finally, and with the same objective of draw- 
ing on the past for guidance in the future, we 
have considered it appropriate to include the 
biography of Engineering News-Record. Three- 
quarters of a century is a venerable age, and dur- 
ing that period, this journal has been a constant 
companion of the men who made civil engi- 
neering and construction history. We find in- 
spiration in the events it recorded, lessons in 
the reports of successes and failures of great en- 
gineers whose names have graced its pages. All 
this is useful for the future in the shaping of 
which we hope to have a continuing part. We 
think you may find pleasure and profit in reading 
“Making History — Engineering News-Record’s 
Role in Building A Greater America.” 

You who practice “the art of directing the 
great sources of power in nature to the use and 
convenience of man” have come a long way in 
75 years. The fruits of your deeds are all about 
you. A half century of opportunity opens before 
you. This issue is dedicated to the challenge 
thus offered. No goal could be more worthy than 
to build a greater America equal to the respon- 
sibilities that world leadership imposes. 


THE EDITORS 
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Building 


A Greater America 


AMERICA will be a great place—if they ever finish it. ‘This quip, originally 
a vaudeville laugh line, is now a part of the American language. Frequently 


uttered in annoyance, it nevertheless mirrors a definite pride. America 


never will be finished. As the orators say, this is a growing country. We 
like it that way. And the food for the growth is the combined ingenuity, 
courage and ceaseless work of the civil engineer, the architect and the 


construction man. 


Of all the major powers in the world 
today, only America was actually built. 
Countries in Europe just grew, new 
civilizations and new cultures piled 
itop the old. Only America: was 
started from scratch. 

America developed a new civiliza- 
tion because its citizens never accepted 
its living standards as good enough. 
(here was always something better, 
that could be attained by effort, by 
giving each man freedom to exert that 
effort and, most of all, by seeking to 
reduce the muscular effort by the use 
of machines 

Today, on the threshold of the last 
half of the 20th century, America 
stands in a position of world leader- 
ship. This happens not because Amer- 
icans were chosen by destiny to play 
that role, but simply because our way 
of life made us powerful at a vital pe 
riod in world history. 

This asset must still be relied upon, 
indeed must be developed more vig- 
orously, if living standards not only 
for ourselves, but for much of the rest 
of the world, are to continue to rise— 
if America is to fulfill its opportunity 
for world leadership. 

Thus, even though they mav never 
finish it, the designers and construc- 
tors are more than ever dedicated to 


keeping it growing, in short to “Build- 
ing a Greater America.” 

Let a stranger come to this land and 
ascend the low hills of New Jersey of 
a summer evening. The sun’s waning 
rays on the spires of Manhattan high- 
light a breath-taking tribute to the 
American builder. Still, the buildings 
of New York are merely one example, 
albeit an appealing one to the public, 
of construction’s contribution — to 
American civilization. There are many 
others, some far more impressive and 
significant: water supply, sewage treat- 
ment, tunnels, dams, roads, waterways, 
harbor facilities, bridges, in every cor- 
ner of the land. There are the homes, 
the hospitals, the factories, the 
churches and the schools. 

These things of timber, of concrete 
and of steel are the handprint of con- 
struction. But the engineer’s and con 
struction man’s America is more than 
just these visible things. Thus, flood 
control is not just dams and levees, 
but a safeguard for our homes, our 
farms and our factories. Water purifi- 
cation and sanitation improve health 
and extend the useful life of millions 
of persons. Slum clearance removes 
the breeding places of crime, gives en- 
larged opportunity to cultural and 
spiritual development. Reclamation 
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extends our geographical frontiers. 
And our great highway net breaks 
down sectional prejudices, ends the 
isolation of the farm and brings good 
schools within the reach of every 
child. These things that make possi- 
ble a richer and more rewarding life, 
even more than the mere physical 
structures that are built, are the real 
assets that construction creates. 


Better living, great industries 


There are other assets, too. In 
1948, money spent on all construction 
amounted to nearly $17.5 billion, 
about 8 percent of the total national 
income. It has been as high as 12 
percent. Yet only a small amount of 
that money is spent on raw materials. 
The bulk of it goes into wages—in the 
factory and in the field. And the con- 
struction workers who fashion the ma- 
terials into structures are among the 
highest paid hourly employees any- 
where. So one part of the construction 
man’s America is better food, clothing 
and the things to live by than a man 
gets any place else in the world. 

Let the stranger to this land stand 
on the sooty hills above the Monon- 
gahela or Alleghany rivers and gaze 
down on Pittsburgh’s fabled “Golden 
Triangle,” and the slender, red- 
rimmed smokestacks marching up the 
valley behind it. Here is the steel cen- 
ter of the world, with a capacity twice 
as great as that of any other nation. 
Capacity is never created except by 
demand—and construction demands 
millions of tons of steel a vear. So an- 
other part of the construction man’s 
America is the greatest steel industry 
the world has ever known. 

Let the stranger journey west and 
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“IF THEY EVER FINISH IT’—Building and rebuilding, the process of creating 
a greater America goes on. Here a swath is cut through New York's skyscrapers 
for the approach to the Brooklyn-Battery Tunnel, to close one of the oldest and 
most serious transportation gaps in the country. 


north, to Detroit. Here and nearby are 
produced the world’s greatest number 
ind variety of automobiles. The auto 
mobile manufacturing industry has a 
gross output of about $5 billion a year 
its satellites 
dealers, the great petroleum industr 
itself—add billions more. The auto 
mobile industry and its satellites em 
ploy about 7 percent of all the work 
ers in the country. It uses about onc 
sixth of the steel exclusive of what the 
petroleum industry consumes And 
the automobile industry, as its spokes 
men will tell you, grew only with the 
construction of roads. It continues to 
grow because more roads are continu 
ally being built. The automobile and 


service Stations, accessory 
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the petroleam industry are also a part 


of the civil engineer's and the con 
struction man’s contribution 

Our stranger should take an airplane 
to the farthest coast-—here are other 
marvels of the construction art 

Los Angeles is the country’s fourth 

gest city, a wonderful place of green 
ind growing things. Only 50 years 
igo, the Citv of the Angels was a 
place of parched hills and scrubby 
growth. 

Water brought by engineers and 
construction men from hundreds of 
miles away has changed all that. This 
whole lovely belt of southern Cali 
fornia, from Los Angeles to the Mex- 
ican border, is a great, an especially 


cherished part of the construction 
man’s America. Here he has made 
possible the fastest growing industrial 
section of the nation. 

Back several hundred miles from 
the Pacific Coast are Hoover Dam, 
Parker Dam, the great aqueducts from 
north and east taking the water to Los 
Angeles and southern California— 
these are the keys. Lake Mead, backed 
up behind Hoover Dam, is the largest 
inan-made lake in the world. 

But this lake and hundreds like it 
of lesser size, made or in the making, 
ire enhancing living standards in other 
wavs. ‘Their waters cascading through 
electric turbines are generating the 
power for new industries. Used once 
or twice or four times for this purpose, 
the waters are directed into canals that 
feed arid lands and cause them to 
bloom. 


Food from new frontiers 


In terms of what can be done, the 
job really has just started. The West 
has 21 million acres under irrigation, 
but there are 17 million more to which 
vater can be brought. 

Still, the job already done is mag 
nificent. Prior to the passage of the 
national reclamation law in 1902, 9 
million acres had been irrigated and 
since that time 5 million acres have 
been added. In addition, water from 
the dams spilling through turbines gen 
crate 2.5 million kilowatts of electric- 
itv. The projects serve 5 million per- 
sons—one-fourth of the population in 
the 17 western states. 

lo focus on a smaller area for a 
moment, the construction man’s con 
tribution to Arizona’s economy is sim 
ply stated: 90 percent of the cultivated 
land in that state depends upon ir 
gation, Or take Imperial Dam on the 
Colorado River near the Mexican 
border, from which water is furnished 
for agriculture into Arizona and Cali 
fornia. From the dam, a great ditch, 
the All-American Canal, carries water 
to 1,400 square miles. 

This is the Imperial Valley, one of 
the lushest pieces of agricultural real 
estate in the world. Like most of the 
rest of the desert it gets only about 
three inches or so of rainfall a year. 
But when the Colorado’s waters were 
brought in, Imperial Valley was trans- 
muted 

Californians tell a story about a 
priest being shown through the Im- 
perial Valley by a parishioner. Look 
ing out over the riotously-growing 
crops, the priest sighed contentedly as 
he said: 

“What a wonderful spot God and 
man have created here.” 

His companion smiled understand- 
ingly. “Yes, Father, but you should 
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have seen it before man worked it 
over.” 

So part of the construction man’s 
America is more food—food out of 
seasons—and agricultural wealth where 
before there was not even a living. 


Freedom from disease 


But the America of the civil engi- 
neer and the construction man is more 
than the things that delight the eye 
and awe the mind. Here you will find 
freedom from diseases that in othe 
lands lurk in germ-laden waters, that 
strike from the stings of insects or 
originate in the parasites of rodents. 

When grandpa was a boy in Ame 
ica he could expect at least two of his 
neighbors to contract typhoid fever 
every year, and someone he knew to 
die from it. In 1908, the death toll 
exceeded 35,000. ‘Today, an abun 
dance of drinking water purified by 
the sanitary engineer makes it virtually 
impossible to contract typhoid fever 
Scientific sewage treatment helps 
cleanse the waters, and eliminates 
breeding places for disease-carrying in 
sects. 

The scourge of malaria no longe1 
threatens vast areas of the country, 
thanks to the construction man’s 
drainage projects. How many deaths 
have resulted from bubonic plague will 
probably never be known. But rat 
proof construction and general clean 
liness of surroundings make it a diseasc 
unknown to millions of Americans. 

Triumphant in their own country, 
American engineers are applying their 
disease-prevention experience all over 
the world. In South America, they are 
cooperating with local health services 
to provide safe water supplies and sani- 
tary sewage disposal. More recently, in 
cooperation with the Italian govern- 
ment, American engineers are partici 
pating in a vast field experiment to 
stamp out the malaria mosquito from 
Sardinia, second largest island in the 
Mediterranean. Methods used there 
spraying with DDT and clearing and 
draining with bulldozers—are based 
on techniques used successfully in Bra 
zil and Egypt by American engineers 


Supplier of transportation 


But to return to things more read 
ily visible, let the stranger to this land 
behold the most marvelous and intri- 
cate transportation system the world 
has ever known. Let him ponder on 
the history of its development—and 
pay tribute to the construction man 
and engineer. 

From a toe-hold on the forbidding 
New England shore the settlement of 
colonial America first seeped south 
along the coast and then expanded 
along the waterways that the settlers 
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| Builder and Customer of Industry . . 
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STEEL from sprawling mills, the product of the constructor, emerges in 
millions of tons for the use of other constructors and for such products as .. . 





. .. AUTOS, whose very existence is predicated upon the great highway network 
that the civil engineer has conceived and built, creating also employment for 
millions, a benefit destined to be repeated in .. . 


... AVIATION, whose planes owe their safety and efficiency to the wind tunnel 
—their ability to operate to the airfields that the civil engineer and the construc- 
tion man designs and builds. 































































tound. But the all-important links be 
tween the natural waterways were the 
canals, many equipped with locks. It 
took engineers to plan the canals (a 
surveyor named George Washington 
helped on the Chesapeake & Ohio), to 
design the locks. It required construc- 
tion men to build them. 

The canal age was reaching its 
flower when along came the railroad. 
Like the settlers, the railroads were 
confined to the valleys of waterways. 
The first trains did not go over the 
mountains, indeed they did not cross 
the rivers. The tracks stopped at the 
great rivers and the passengers or the 
cars crossed on boats. 

Then the engineers and construction 
men took hold in earnest. One of the 
first significant achievements in 
smoothing the paths of travel was con- 
struction of the Hoosac tunnel under 
the Berkshire mountains in Massachu- 
setts. It was started in 1851. Twenty- 
three years, and $20 million later it 
was finished, a 43 mile bore which for 
years was the longest tunnel in the 
world. 

Older techniques could not meet 
the challenge of this tunnel. Amer- 
ica’s construction men brought some- 
thing new to tunnel construction at 
the Hoosac: the first practical use of 
power drills and dynamite. 

Tunnels put the railroads through 
mountains; and also under rivers that 
could not be spanned by bridges. The 
Hudson tubes from New Jersey to 
New York constructed shortly after the 
turn of the century, brought a second 
railroad into the heart of the nation’s 
greatest city. On this job the con- 
struction man made early use of one of 
his greatest inventions—the com- 
pressed air shield that kept the water 
out while the tunnel was pushed ahead 
through the river bottom muck 

More important, perhaps, than the 
tunnels were the bridges. -Here the 
engineers and construction men eag- 
erly seized upon new materials, 
newly discovered engineering. prin- 
ciples. Wrought iron was the com- 
monest construction material before 
1874. Although 20 years after Besse- 
mer introduced his blast furnace, steel- 
making still was in its infancy. Yet, 
James B. Eads tried stecl—chromium 
alloy steel—for the tubular arch ribs 
of a new bridge across the Mississippi 
at St. Louis. Three vears later, Wil- 
liam Sooy Smith built an entire bridge 
across the Missouri at Glasgow, Mo., 
of a new material—low-carbon struc- 
tural steel 

They set the pace; as fast as new 
materials have become available, en- 
gineers and construction men have 
put them to use (now aluminum 
bridges are being talked of and built). 
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Eads and Sooy Smith rank no higher 
than John and Washington Roebling, 
who pioneered the suspension bridge, 
stringing cables, first across the Ni 


c 1 
agara gorge, then for the famous Brook 


lyn Bridge. The same stringing method 
is still used, though more mechanized, 
and the company that John Roebling 
founded spun the cables for the 
George Washington and Golden Gate 
Bridges, the country’s largest suspen- 
sion spans 

Overhead, a _ bridge, silhouetting 
trusses, girders and cables against 
the sky, is the trademark of one great 
class of engineers and construction 


its 


IRRIGATION CANALS, such as this one in California, make the desert bloom and 
bring forth fruit, often supply towns and industries with water. 





GRAIN ELEVATORS, reservoirs for the golden streams from countless farms, 
supply the cereal processors with their raw materials. This one at Redfield, Ia., 
holds a million bushels. 


men But down below, along the 
river's shore, or at its murky bottom, 
ire the products of still another. Pneu 
matic caissons are effective toa depth 
if about 100 ft. And that was one of 
the things that stopped the paths of 
travel: the need to go deeper for bridg« 
foundations. One advance came in 
1888, when open caissons were used 
for the piers of a railroad bridge across 
the Hudson River at Poughkeepsic 
N. Y. The river bottom was dredged, 
then the caissons sunk 134 ft. Using 
the same technique, foundations have 
continuously gone deeper—242 ft. for 
one of the main piers of the San 
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HOUSING, 


... Supplier of Shelter 








basic necessity next to food, is also a conditioner of character, particu- 
larly when large community groups of sun-oriented buildings replace a city’s slums. 





FACTORIES are shelter too—for the machines and men who produce our clothes, 
food and furniture or, as above at Oak Ridge, atomic materials for our protection. 





Francisco-Oakland Bridge, for example. 
Thus have the jobs been done to 


close the transportation gaps. ‘Today. 
much of the construction man’s trans 
portation wor highwavs 
Even that is founded on a long histor 
f trving to build a better country 
The length of surfaced roads in 1830. 
it the time of the coming of the rail 
roads, was about 27,000 miles, built by 
manual labor aided by ox-drawn plows, 
horse-drawn scoops for moving earth, 
road drags or scrapers, wheelbarrows 
ind other agricultural tools. Both of 
the major types of surfacing used then 
ind in the remainder of the 19th 


involves 
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century—gravel and macadam ~per- 
formed satisfactorily for the 
drawn traffic of the era 

But automobile trafic about 1904 
presented a challenge to highway 
uilders 


horse 


The wheels of these heavier, 
higher-speed vehicles scoured the dust 
binder from the surfacing, which then 
chsintegrated rapidly Highway engi 
neers solved this problem by substi 
tuting tar and asphalt for the weake 
mineral binders, first as dust palliatives, 
then as protective surface coatings and 
finally as internal binders 

The first portland-cement concrete 
pavement had been laid in Bellefon 
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tainc, Ohio, in 1593. In 1909, there 
were not more than 5 miles of that 
type in rural construction. By 1924 
the length of concrete pavements had 
been increased to 31,150 miles. brick 
to 4.320 miles and bitumunous con 


crete or shect asphalt to 9,700 miles 
During this period, also, powered 
equipment came into us¢ Powel 
shovels speeded up excavation; me 
chanical mixers took over concrete 
making from hand labor; and bitum 
inous distributors were introduced. 


Roads to everywhere 


construction mal 
golden age—and golden opportunity 
began with passage of the Vedera 
Highway Act in 1921. Before that, 
Congress had twice authorized fed 
eral assistance for roads over which 
mail was carried, but this was diffei 
ent. The 1921 act was to facilitate 
construction of roads for general com 
merce (and pleasure), and it requires 
the states to designate a system of 
interconnected roads and to develo 
it according to uniform and | 
standards 

Since then, something around $15 
billion has been spent on highway 
alone, including construction and 
maintenance. Billions more have been 
spent on streets and associated de 
velopments. It has been the most pre 
ductive construction investment eve 
madc 

Look at a chart of automotive pro 
duction, and put it beside a chart of 
highwav construction There is the 
graphic answer to what the construc 
tion man has done for American travel 

and for one American industry 

Make still another comp nsoi 
with the truck ton-miles chalked up 
Every mght, giant trucks snort out 
from New York, Chicago. Philade] 
phia, Atlanta, San Francisco, every 
one of the metropolitan centers. Ther 
too are the spawn of the roadbuilde: 
behemoths of an industry whose 
muscles and tendons, ligaments and 
skeleton are roads of asphalt and con 
crete, bridges of concrete and stec 
tunnels of cast iron and other ma 
terials 

From their wellspring, the designers 
ind the builders of transport facilitr 
have extracted other wonders, wrought 
other miracles—the modern wate 
wavs, the ultra-modern airwavs. Unde: 
their guiding hands great river cours« 
have been transformed by dams int 
1 series of pools through which boats 
pulling long tows of barges of com 
merce, proceed unhindered by cut 
rents; and into which thev climb o1 
ire lowered bv locks, each as long as a 
dozen of those of the tvpe that graced 
he early canal age of the countrv. 


The highway 


igi 
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than $2.5 billions are charted for 
schools in the next few years. And to 
what the cities, the states and private 
agencies can do in the hospital field 
has recently been added the powerful 
force of federal funds—more than a 
billion dollars for veterans, in the hun 
dred millions for the ordinary citizen 
These facilities are much more than 
just amenities in the construction 
man’s America! They are a part of 
the fabric, and the satisfaction in de 
signing and building them is second 
mly to that which comes from man 
ning them after they are finished 
Consider also that until recenth 
most of the factories in which Amer- 
ica’s workmen wer supposed to pro 
duce the goods to remake a world 
were as noisome and unwholesome 
is many a tenement district. Now 
the health and safety of the industrial 
vorker are considered basic, and new 
factories respond to these needs 
Todav also the construction man 
ind engineer are faced with other in 
dustrial-born problems. As industry 
xpands its use of strange materials, 
temperature and humidity can mean 
the difference between a saleable prod- 
ict and junk. Interior layout can mean 
the difference between profit and loss, 


ind the difference between good labor 
| 


1 


elations and a gtrik 
Here is a textile mill in Virginia 


1 one-story, windowless structure of 


MATERIALS TESTING tor the Brooklyn Bridge in 1574 
required small specimens, manual operation. In contrast, 
towering modern machines (as at the University of California) 
will test columns 33 ft. long in compression or, 


test a 6-ft. wide steel plate in tension 
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130,000 sq. ft.; several air-conditioning 
and ventilating and humidification 
systems meet different processing re 
quirements; good lighting; mechan 
ized material handling; color used to 
case strain on eyes and nerves; music 
through a public address system, walls, 
floors and ceiling treated to deaden 
sound, make cleaning and maintenanc¢ 
Casyv. 

Here is an aluminum rolling null in 
wa: a one-story building covering 
52 acres; 3.3 miles of 94 in. thick con 
crete wall ranging from + to 11 ft 
high; 454,000 sq. ft. of sash with leat 
ibsorbing glass; 295,000 sq. ft. of cellu 
lar, insulated aluminum wall 
ind between the sash; 44 acres 
f aluminum roof deck; 7,000 incan 
descent, fluorescent and mercury light 
ing fixtures; bay areas 33 to 50 ft 
high; truss spans 60 to 100 ft 

Here is a concrete hangar in Main 
clear span of 340 ft. with clear heigh 
it center of 90 ft. Over 40 percent 
yf its artificial heat is radiated trom 
the floor in which steam pipes a 
embc dded 

the new factories are onc of th 
newer contributions of the 
tion man and the engincc¢ I gim 
nicks and the gadgets and doodad 
spewing from American factories 
these, too, are becoming part of thc 

nstruction man’s America 

The stranger 


} 
Nel 


ho 
IDOVC 


onstruc 
} 
Hid 


4 ould 


to these shores 


as shown, 
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see all these things—skyscrapers, acres 
of homes, great bridges, huge dams, 
intricate road systems, sprawung eff 
cient factories. He would marvel at 
them for a while, but soon accept 
them as commonplace, as Americans 
do, even sometimes the engineers and 
construction men who conceived and 
built them. ‘This would be a mistake. 
It is important to know and appreciate 
why these things can exist in America 
and nowhere else in the world 


Machinery makes it possible 


Lhe freedom of the individual, out 
tree enterprise system of business, 
forms the real foundation. And out 
f its essentially new wav of life has 
ome the urge to build faster, above all 
to use machinery to lighten man’s de- 
pendence on his muscles The engi 
neer and the construction man have 
been pioneers and leaders in_ this 
mechanizing process. Each achieve 
ment, greater than the onc before, 
has been a monument to mechanized 
mistruction 


Phe Hoosac 


nnplc ted in 


railroad) tunnel was 
1S75 for a length of 
warly 5 miles with power drills and 


dynamite. But a few vears ago New 


York City finished an 85 mile water 
tunnel. Air drills, a dozen on a singl 
carriage, had replaced steam; dyna- 
nite was set off by clectric blasting 

nucking machines cleared away 


















Up and down the Ohno, the Len 
the Mississippi and the Mis 


nessee, 
souri, steel, coal, lumber and grain 
move between buyer and seller as the 
process of building a greater America 
gocs on. ‘They move in channels pro 
tected by levees that guard the farms, 
the factories and the homes along the 
banks that otherwise would be periodi 
cally overtopped by floods. As a tamer 
of rivers the construction man_ has 
also made a contribution to civiliza 
tion. 

The construction man’s America is 
also the land of air travel—in passen 
ger miles, in ton-miles, in speed and 
in size of conveyance the peer of all 
the world. Except for airports, the 
airplane would be merely a_ useless 
mechanized monstrosity. Given the 
runways that the construction man 
provides (and the vast drainage svys- 
tems and passenger and freight build- 
ings that are the products of the en 
gineer and the architect) the airplane 
translates travel to new dimensions 
of swiftness, serves business and sup- 
ports industry. In a very real sense, 
in this age of rockets and atomic 
bombs, it provides the security that 
a great nation requires to exist ~ 
flourish. Even the wind tunnels, i 
which the new designs of ever-more- 
efficient planes are incubated, come 
from the experienced hands of civil 
enginecrs and construction men. Our 
stranger who flew from coast to coast 
was beholden to them through every 
mile 

Transportation in its many forms is 
one of the outstanding symbols of a 
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growing, developing America. Bettei 
shelter is another. Let a newcomer to 
this land look at America as a place 
to live and to work: its buildings ris 
ing to the sky, sprawling over acres; 
its. “garden houses” with plenty of 
light and air for all. ‘These, too, are 
the construction man’s America. They, 
too, are a vital part of his contribution 
to civilized living, for the crowded, 
ill-lighted, fetid shanty towns and ten 
cements that they replace are an 9 
tion to disease and social ills that < 
nation dedicated to better living can- 
not tolerate. 


Better shelter for everyone 


So, as one solution, Americans are 
building complete satellite towns. At 
Forest Park, 27 miles south of Chi- 
cago, 2,400 acres are being worked 
over into a completely new city for 
30,000 people. Last year, 250 duplex 
rental units were constructed. This 
year plans call for erection of 2,500 
more. Then will come 4,000 houses 
for sale. The architect, engineer and 
construction man have teamed up at 
Forest Park to demonstrate good build- 
ing for better living; a planned street 
system, water-softening plant, shop- 
ping, amusement, educational and 
recreational facilities. 

In New York City—as ill-famed 
for its slums, as noted for its mansions 
and penthouses—engineers and con 
struction men are bulldozing the heart 
out of tenement districts, and replac 
ing the blight with modern, airy apart 
ments. 

For Stuyvesant Town, 75 acres of 
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FODAY’S ELEVATING GRADER, 
hauled by a crawler tractor and discharg- 
ing into huge rubber-tired w2gons, is a 
streamlined giant compared to its fa- 
mous horse-drawn predecessor that helped 
build the early railroads and highways. 





run-down New York buildings were 
razed. On the site were built 35 
apartment buildings using only one- 
quarter of the space. Here live 8,755 
families in buildings 12- and 13- 
stories high. And nearby is Peter 
Cooper V ‘lage, eventually to have 26 
i5-story buildings, and room for 2,495 
families. 

There are hundreds of similar proj- 
ects, scattered from New York to Los 
Angeles’ Parklabrea, and from Forest 
Park to the 3,000-home development 
going up near Tucson, Ariz. Some are 
paid ” for by private money, some by 
public, but all are mass- production 
housing. If it is scorned by the es- 
thete, it nevertheless provides palatial 
living compared to any other place in 
the world, and it costs little enough 
that the tenants have money left for 
bus fare to an art museum. 

This but demonstrates the effect of 
buildings on the smallest details of our 
standards of living. Houses are homes; 
they mold the character of American 
youth. Churches and schools guide 
him into a life useful to himself, to 
the nation and to society. Theaters 
and hospitals are servants of his mind 
and body. Factories and office build- 
ings are the tools of his production; 
they offer him a livelihood. All are 
due to the civil engineer-architect-con 
struction-man team. 

l'ake for example the schools and 
the hospitals that dot this land. Al- 
ready totaling many thousands, so 
vital are they to our principles of cul- 
ture and of humanity, that the sup 
ply never equals the demand. More 
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MECHANIZED EARTHMOVING has 


made the heroic deeds of the muleskinners 


with their slips, wheel-scrapers and colorful 


language, look puny. Output has been in- 
creased several hundredfold. 





The really big ones require units that 
move 20, 30 yd. at a clip. 


Similar savings followed improve 
ments to the power shovel which, on 
rails and powered by steam, had built 
America’s railroads and dug its canals 
Internal combustion engines, crawler 
treads, air and hydraulic controls and 
large and small dippers of various types 
give the modern machine a versatility 
and capacity undreamed of in the early 
days 

The thousands of miles of hard 
surfaced roads that pulled the nation 
out of the mud were not laid by 
merely putting more men with picks 


and shovels to work. The power shovel, 


the truck, the scraper, the tractor, 
the bulldozer and moving pavers are 
what did the trick. Even hand-finish 
ing operations on concrete have given 
way to machines. Spreaders and fin 
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shers make asphalt road building an 
it push-button operation 

In 1940, on the Pennsylvania ‘Turn 
ike. 140 miles of 9 in. thick con 

te pavement was placed between 
\p ind September. No other age, 
no ot utrv can make such a 
itement This, too, is whv_ the 
America 1 nation of high living 


standards and the envy of the world. 
Then there are those transportation 
stem gaps that were filled by bridges 
so that 40 million vehicles could 
¢ put at the beck and call of 150 
million peopl The contrasting re 
if early and present bridge build 
ng are nowhere more evident than in 
the spinning of suspension — bridge 
bles. Roebling spun the two 15-in 
ibles of his Brooklyn Bridge in 21 
months. The Manhattan Bridge cables 
some 25 vears later, containing nearly 






SEVENTY-FIVE YEARS has advanced 
bridge building from Roebling’s handsome 
1,057-ft. span at Cincinnati to spans four 
times that length and to such great proj- 
ects as the tandem suspension structure 
across San Francisco Bay. 


twice as much wire, were completed 
in four months. Mechanizing the 
process with clectric motors, the build 
crs of the George Washington Bridge 
it New York in the early thirties put 
in 500 miles of wire a day as against 
10 miles daily on the Brooklyn Bridge. 

Had the ultimate been reached? 
Not at all. Within five years the 
Golden Gate cables were placed 6 
times faster—by ingenious multiple 
spinning wheels 24 wires were spun at 
1 time instead of the usual four. 

Still other engineers and construc 
tion men turned their knowledge and 
mechanical ingenuity to the founda- 
tions of the bridges. For, to meet the 
needs of our dynamic civilization 
bridges had to be built where the 
transportation gaps were, regardless of 
construction difficulties. 

Take the Potomac River bridge at 
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the debnis; electric hoists removed it 
lorced ventilation made the tunnel 
safer, cut down lost time. Centrifugal 
pumps kept the water out, and plunger 
pumps placed the concrete lining. 
Just after the tur of the century 
Roosevelt Dam, 280 ft. high and con- 
taining 342,000 cu. vd. of masonry, 
was completed in 5 years. Supplies 
were brought in by mule over moun 
tain trails. What machinery there 
was was powered by steam. It was a 
great engineering and construction 
feat. Yet hardly more than two 
decades later, concrete monoliths, ten 
times, even thirty times larger were 
completed in less time. Hover Dam, 
726 ft. high, contains 3,250,000 cu. 
yd. of concrete. Shasta Dam has a 
volume of 5,400,000 cu. yd., and 
Grand Coulee, a mile long and 550 ft. 
high, is a 10,000,000-cu. vd. mass. 
Only mechanization could make 
possible such long steps forward. Rail 
lines and highways were built to the 
dam sites. Instead of mules, trucks 
holding a much as 25 cu. yd. brought 
in the materials which 4- and 6-yd. 
power shovels had loaded. At Shasta a 
belt conveyor nearly 10 miles long— 
none yet is longer—moved concrete 
iggregates to the dam. On the down 


hill sections the conveyor generated 
part of the power to pull itself up the 
next hill. Boot-strap lifting has seldom 


come closer. 
For the great quantities of concrete, 
huge electric mixers were required 


Niechamized scientific weighing of the 
concrete ingredients Was a part of the 
job. At Hoover, and even more spec- 
tacularly at Shasta, the 8-cu. yd. buck- 
ets of concrete were swung into the 
dam over long-span cableways; at 
Coulee, moving cranes, set on the 
dam itself lifted the buckets into 
place from rail cars that moved back 
and forth to the mixers. 

Such masses of concrete generate 
damaging heat while hardening. To 
dissipate the heat at Hoover, pipes 
were buried in the concrete, 150 miles 
of them, and cold water pumped 
through. Recently great ice machines 
have been set up at dams to make ice 
flakes that are mixed with the con- 
crete for the same cooling purpose. 

It is through such spectacular and 
mechanized handling of its construc- 
tion problems that America has been 
built. 

Or take an earth, instead of a con- 
crete, dam. The levees that confine 
flood-tending rivers are earth dams. 
So is Ft. Peck whose 100 million cu. 
yd. make it the largest man-made 
structure in the world. The great 
Cheops pyramid of Egypt is only one 
one-tenth as big. Ft. Peck Dam is 4 
miles long. It was built by dredges 
that deposited as much as 43,000 
cu.yd. a day. At Anderson Ranch 
Dam, another earth structure about a 
tenth as big but twice as high, the ma- 
terial was moved by belt conveyor and 
truck, and compacted by rolling. Only 


ROADBUILDING 


machines make such work thinkable. 

How the construction man has been 
able to keep pace with the demands 
for speed and economy is strikingly 
apparent in the way he makes these 
carthfills. In the early eighties, when 
the Southern Pacific was building its 
line in the Sacramento Valley, where 
Shasta Dam now stands, fills were 
made by dumping the material over 
the top of the embankment and let 
ting it roll freely to the bottom of the 
slope. Fills so made had the most 
perverse habits [hey continued to 
settle for the next ten years, requir- 
ing constant raising of the track. About 
10 years ago the building of the dam 
required this rail line to be relocated. 
Now the fill, of the same material, but 
carefully selected and graded, with 
moisture content made just right by 
sprinkling, was laid down in thin 
layers and rolled. So hard was the 
resulting fill that surveyors had to use 
nails instead of wood stakes to mark 
their transit points. And when the 
track was laid it stayed there; no settle- 
ment, no raising. Through new knowl- 
edge of soils and wise use of equip- 
ment, maintenance costs were prac- 
tically eliminated. 

About 30 years ago a line of earth- 
moving equipment drawn by tractors 
was introduced. It was criticized as 
being too large, but it permitted a con- 
tractor to move earth for 12 instead of 
40 cents a yard. Today such “large” 
equipment is only used on small jobs. 


PLANT ON WHEELS 


leaves a ribbon of blacktop pavement behind it. 
Backbreaking buggying of “hot stuff” has given 
way to button-pushing from the driver’s seat. 
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Md. for exampk 


clow water 


Rock 
. and the wate 

ft. deep. Since the bridge 

miles long, 

for cach of the many piers 
hibitive in cost. The 
drive steel H-piles—37 
Some were 194 ft. long, the 
ever driven. Each of these piles 
weighed 12 t and required a 16 


sinking Calssons 


Was pro 

solution was to 
? 

miles of them 


longest 
ngcest 


ton hammer 


to drive it home 


Yet the long piles were only on 
] Over 


the spectacular innovations 
1 
the tops of the piles were sunk great 


bell-bottom steel caissons 


which were 
to form the legs 


filled with concrete 
if the piers 

Not too many years before, this lo 
cation defied the bridge builders. San 
I’rancisco Bay was another. But in 
its deep, swiftly running water a 
caisson was finally placed whose dredg 
ing wells were topped with steel domes 
to retain compressed air and thus 
control buoyancy until it could be 
landed. On top of this caisson is the 
great central anchorage of the twin 
suspension bridges that have speeded 
travel across San Francisco Bay. 


Plans are dreams for the future 


These ichievements are com 
pounded of know-how, courage and 
mechanical ingenuity. They measure 
the means that the civil engineer and 
the construction man now command 
to use the forces of nature for the 
benefit of mankind. They are far be- 
vond what he had available ih 1874 
when this journal commenced publi 

ition. Then the construction man 
ould not foresee electric power, in 
combustion engines, 

tired truck 


that have 


ternal crawler 
: 

tractors, rubber 
? 


ither tools 


s, and many 
plaved such a 
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xurt in making the America of 
Podav, he cannot foresee what 
] +] 
ils 


he future will bring forth, 
possibilities are 


leading 


mut the 


Phat, too 


enormous. 
iugurs well for building a 


greater America 


Low ird 
t 
{ 


this great goal, too, is di 


} 
+ 


ed the ceaseless urge of the engi 
eer and construction man to expand 
1owledge and develop new skills 
tight now his inventory of things to 
do lists new rustproof metals, pre 
essed concrete, leakproof irrigation 
inals, wider use of structural weld 
It shows, with red underlines, 
through channelized 
trafhe lanes, cheaper water supply via 
lanmed sewage effluent, better build 
mgs with the aid of thinner, insul 
walls He wants timber with 
just the nght amount of moisture in 
it, design methods that don’t waste 
material, and machinery that will do 
things for him never done before. 

By birthright and priceless heritage 
he keeps the pot of progress boiling 
He dreams, but in the construction 
man’s America dreams come true. 

Perhaps the real glory of the engi 
necr and the construction man in this 
respect is that he is not confined 
Neither his feats nor his imagination 


] 
1 
+ 
t 


+ 


highwavs 


ited 


can be rooted to one spot, nor to any 
me land. Part of the construction 
nan’s America can be found all over 
the globe 

It started in May, 1904, when the 
United States government took pos 
session of the Panama Canal Zone, 
1 disease-ridden strip across the isth 
mus, the jungle-reclaimed evidences 
that men had tried and failed 15 vears 
before to construct a canal. Here was 
the beginning of the export of Ameri 
in construction knowhow 


GREAT TURNPIKES, curving through 
the mountains, skirting cities, serving 40 
million vehicles, have knit the nation to- 
gether in a manner impossible in the days 
of the dirt road and the lumber wagon. 


The Panama Canal example has 
been reproduced many times over 
Oil for engines throughout the world 
is being pumped from the wells of 
Arabia, through pipelines laid across 
the burning sands by American con- 
struction men. The Shah of Iran rides 
over roads built by American construc- 
tion men. The Communists in China 
ire taking over some outstanding con- 
struction built by Americans. Light 
ind power for India and Afghanistan 
will soon be available from American- 
built dams. 

Ihe great dividends of free enter- 
ire in demand all over the globe. 
It is now near the end of the first 
half of the 20th century—‘““The Amer- 
ican Century,” it has been called. And 
it has been the century during which 
a new land awakened to its strength 
and took its place as the leader. Lead- 
ership brings its own responsibilities. 
But who is responsible for America? 
This is such a big land, with so many 
glories, that perhaps properly no one 
group should claim credit for what is 
heres But the American team of civil 
engineers, architects and construction 
men could make a case. 

America is unfinished; so, too, is the 
world. Backed up here at home is 
about 84 vears of construction at the 
1948 record rate. In the first half 
of the 20th century, the American 
construction engineer has made his 
record. It is a better America than 
when he started. Let him dream, 
and build, and this land will be even 
better. 

Let him extend his vision, raise his 
aspirations, embrace his opportunity. 
For now not only America clamors to 
be better; in the next half-century a 
world must be re-built. 


ITISC 
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SEWAGE DISPOSAL 
























1876-80 Results of on-the-spot studies of European in 
stallations by C. F. Folsom and Rudolph Hering exert strong 
influence on American design practices : 

1886 Establishment of the Lawrence (Mass Experi 
ment Station. Marked beginning of sewage disposal science 
the United States 


1887 Dilution standard of + cfs. per 1,000 persons for 
design of Chicago Drainage Canal (designed for 3.33 cfs 
recommended by Rudolph Hering. First American attempt 
to define stream-purification capacity 


1887 lb irst intermittent sand filter at Medford, Mass 
1887 Chemical precipitation used at Coney Island, N.Y 
1890 Massachusetts Board of Health report on water 


and sewage purification calls attention to the biological nature 
of sewage filtration through sand beds and stimulates im 


provements in intermittent hiters 

1901 First trickling filter installed at Madison, Wis 
1903 ( neron septic tank used at Saratoga Springs, N. ¥ 
1906 Scwa hlorination practice imitiated with studies 
f Earle B. Ph it Massachusetts Institute of ‘Technology 
n t Red Bank, N. J 


ettling and digestion tank 





appears on the American scene. This improved process to 
gether with the Cameron patent-infringement suits gradually 
checks use of the septic tank except for small installations. 


1912 First traveling distributor for trickling filters installed 
at Springfield, Mo. 


1912 Scparate unheated sludge digestion initiated on a 
large scale at Baltimore, Md 


1914 Liquid chlorine applied on plant scale for disinfec- 
tion of sewage at Altoona, Pa. 


1915 Continuously operated, mechanically-cleaned bar 
screens at Sacramento, Calif., stimulate interest in reduc- 
ing manual-labor needs. 


1916 Fundamental concepts of stream-pollution control 
arise from studies begun at the Cincinnati Experiment Sta- 
tion by E. B. Phelps and H. W. Streeter 


1916 First activated sludge plant put into operation at 
San Marcos, ‘Texas, following process development by E. 


Bartow, Fk. W. Mohlman and T. C. Hatton 


1916 Mechanical, rotating sludge-collection and removal 


mechanisms - developed tor ore processing adapted for 
sewage treatment by J. V. N. Dorr. 


1920 = First rotary distributor for a trickling filter put into 
service at Pontiac, Mich 





Chicago's Southwest activated sludge plant is designed to treat 400 


A compact 0.5-mgd. high-rate sewage plant with primary and 


mgd. of domestic, stockyard and packing wastes, the population 
equivalent of which is 2,250,000 persons 





secondary clarifiers, a 40-ft. trickling filter and digester at the State 
Hospital at Stockton, Calif. 
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1922 First mechanical, drag-type sludge scraper put into 
service in settling tanks at Chicago’s Des Plaines plant. 


1923 Vacuum filtration of activated sludge successful on 
an experimental scale at Milwaukee, Wisc. 


1925 Optimum temperature and pH ranges for sludge 
digestion as well as gas yields established by W. Rudolfs at 
the N. J. Agricultural Experiment Station. 


1925 Separate sludge digestion with a floating cover to 
collect gas for heating sewage made practical by J. R. Downes 


at Plainfield, N. J. 


1926 Fundamental efficiency studies on disinfection of 
raw and settled sewage with chlorine made by W. D. 
Tiedeman at Huntington, N. Y. 


1926 Value of shredding sewage screening and discharging 
pulp back to flow demonstrated by C. E. Keefer at Baltimore 


1927 Usefulness of ferric chloride for conditioning acti 
vated sludge prior to vacuum filtration discovered by J. R. 


Palmer and F. W. Mohlman. 


1927 Mechanically cleaned grit chamber with continuous 
separation of organic matter and sediment first utilized at 


Harrison, N. Y. 


1928 Engines burning sludge gas used at Charlotte, N.C 
1929 Filtration of raw, digested and mixed sludges suc 


cessfully demonstrated at Salem, O. 


1931 First activated-sludge thickener. Phoenix, Ariz 
1932 First large-scale pilot-plant for dewatering and burn- 


ing filter cake operated at the West Side plant of the Sanitary 
District of Chicago. This led to flash drying and incineration 
of all types of sewage sludge. 


1933 An external heat exchanger on a sludge digester 
first employed at Coatesville, Pa. 





Dewatered on vacuum filters, sludge from Imhoff tanks at Cleve- 
land's Westerly sewage treatment plant is belt-conveyed to an in- 
cinerator for disposal. 


1933 Smaller chemical dosages and higher filter yields 
result from elutriation of digested sludge prior to vacuum 
filtration. Developed by A. L. Genter. 


1933 Revival of chemical precipitation sparked by con- 
struction of Shades Valley plant, Birmingham, Ala. This 
was followed in 1935 by the Dearborn, Mich. plant — notable 
for its sludge-handling and other mechanical features 


1934 Experiments on combined garbage and sludge diges- 
tion by C. E. Keefer are a prelude to establishment of a cen 
tral garbage-grinding station at Baltimore, Md. 


1935 Dewatering digested primary sludge by vacuum fil- 
tration adopted on plant scale at Springfield, Ohio. 


1936 First high-rate filtration plant installed at Cama- 
rillo State Hospital, Calif. Outcome of work by H. W. Jenks 
and H. O. Halvorsen. 


1936  Flocculation of raw sewage without chemicals dem- 
onstrated on plant scale at Cedar Rapids, Ia. 


1939 World’s largest activated-sludge installation, Chi 
cago’s Southwest plant, begins operation 


1939 Step aeration is incorporated in New York’s Tall 
man’s Island activated-sludge plant by R. H. Gould. 


1941 First vacuum flotation unit at San Diego, Calif. 
1943 Operation of New York's Jamaica plant switched 


to modified aeration process (high-rate activated sludge). 


1948 Federal stream-pollution-control law enacted 50 
vears after the first bill was introduced. 


1949 Combined coagulation and sedimentation treatment 
of sewage using water-plant sludge as the coagulant put into 
operation at Daytona Beach, Fla. 





Treatment at Springfield, Mass. consists of only grit removal and 
settling, but sludge is digested, elutriated, vacuum filtered and 
burned. The spherical tank is for sludge gas. 


(Mclaughlin Air Service photo 
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WATER SUPPLY 













































1883 Croton Aqueduct Commission organized. This 
predecessor of the N.Y. City Board of Water Supply had 
by 1890 completed the project which set precedent for long 
aqueducts of later vears. 


1888 Stream gaging begun by U.S. Geological Survey 
1891 Publication of the “Manual of American Water 


Works” by M. N. Baker assembles for the first time signi 
ficant data on U.S. systems. 

1692 First Venturi meter used on a municipal water proj 
ect at Newark, N. J. This project also marked the first use 
of large diameter (42-in.) steel pipe 


1895 Metropolitan Water Board — the forerunner of large 
water authonties — created to construct, operate and maim 
tain waterworks for Boston 


1902 First high-pressure mains for fire fighting installed 
by city of Philadelphia. 


902 Standard specifications for cast-iron pipe and spe 
cials adopted by the New England Water Works Assn. (by 
the AWWA in 1905S 


1904 Results of studies for New York's water supply are 
issued in classic reports destined to serve as “textbooks” for 
later investigations 

1913 Los Angeles Aqueduct completed to convey water 


55 


from Owens River, 233 miles away. 


0 The great works of the Catskill water supply system 
for New York City completed. 


1910 Relation of spread of typhoid fever to sewage-pol 
luted interstate waters studied by Public Health Service 


1913 Large reinforced-concrete pipe (9-ft. dia.) first used 
for delivery of water under pressure at Baltimore. 


1920 Centrifugally cast pipe as well as cement-lined pipe 
brought on the market. 


1920-25 Development of high-efficiency, electric-motor 
driven centrifugal pumps results in gradual replacement of 
steam-dnven reciprocating units 


1921 
water 
trolysis 


Report on causes of electrolysis and its effects on 


pipes issued by the American Committee of Elec 


1926 Bay Crossing Aqueduct brings water to San Fran 








cisco peninsula. First step in a vast water-supply project is 
completed after a 26-yr. struggle. 4 


1930 The flood hydrograph, which led to the unit hydro- 
graph and other important relationships for reservoir studies 
and spillway designs, first developed in a committee of the 
Boston Society of Civil Engineers. 


1932 Asbestos-cement pipe first used on a large scale to 
combat corrosion and electrolysis at Winnipeg, Canada. 


1934 Water from the Hetch Hetchy reservoir flows 
through a 155-mile aqueduct and arrives on San Francisco 
peninsula — 33 years after first appropriations were made. 


1934 First inventory of the nation’s water needs is made 
by National Resources Board. 


1936 Development of a Delaware River supply for New 
York City starts with construction of the 85-mile aqueduct. 


1937 First water drawn from the west slope of the Rocky 
Mountains through the Moffat tunnel initiates a large-scale, 
long-range supplemental program for Denver, Colo 


1941 The great 1,600-sec. ft., 400-mile Colorado River 
Aqueduct completed by the Metropolitan Water District of 
Southern California. 


1940 Cement lining of cast-iron pipe in place started in 
the United States at Charleston, $. C. and Falmouth, Mass. 


80-mile, 


1947 Lake Huron water pumped through an 
70-mgd. conduit to Saginaw and Midland, Mich. 





Main reservoir of New York City’s Croton water supply system— 
with 33,800 mg. of available storage capacity—is formed by the 
famous New Croton Dam, completed in 1905. 
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WATER PURIFICATION 





1872-74 Slow-sand filters introduced to America in plants 
at Poughkeepsie and Hudson, N. Y. 


1880-85 Development of rapid sand filters started in the 
United States by a number of engineers and manufacturers. 


1892 Confidence in water filtration built up by investiga- 
tions at the Lawrence Experiment Station as well as by Allen 
Hazen’s basic research on filtration performance. 


1893 First iron-removal plant — double filtration through 
sand and bone charcoal without chemical treatment or aera 
tion — is put into service at Atlantic Highlands, N. J. 


1894 Tastes and odors correlated with various micro 
organisms by Desmond Fitzgerald's studies on Boston’s water 
supply. These data become useful after copper-sulfate treat 
ment for algae control is discovered in the twentieth century. 


1896 Iron removal by milk of lime, aeration and filtration 
practiced at Reading, Pa. 


1899 George W. Fuller issues classic reports on tests 
of rapid sand filtration at Louisville and Cincinnati 


1902 First municipal water-softening plant in America 
utilizing the Porter-Clark process — put into service at Win 
nipeg, Canada. 


1902 Newcra in water treatment begins with construction 
of rapid sand filters in reinferced conerete tanks at Little 
Falls, N.J. This encouraged rapid sand filtration with con 
sequent reductions in typhoid-fever rates. 


905 Rapid adoption of copper sulphate as an algicide 
for reservoir treatment follows completion of significant ex- 
periments by G. T. Moore and K. F. Kellerman. 


1908 Use of hypochloride of lime as a water disinfectant 
given impetus by large-scale application at Jersey City’s Boon 
ton reservoir and by G. A. Johnson’s experiments at Chicago. 


1910 First ozonation plant for water disinfection on the 
American continent put into service at Lindsay, Ontario. 


1910 Liquid chlorine successfully used as a water disin- 
fectant at Fort Meyer, Va. 


1916 High velocity filter back washing, worked out by 
J. W. Ellms and J. S. Gettrust at Cincinnati, destined to 
replace rakes and compressed air within ten years. 


1922 Initiation of hydrogen-ion control paves the way for 
grcat unprovement in water coagulation 
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1924 Practical, accurate laboratory equipment tor deter- 
mining turbidity in water, perfected by John R. Baylis, pro- 
vides a means for improving clarity of filtered water. 


1924 Experiments at Baltimore initiate widespread use 
of surface wash as an adjunct to filter back washing. 


1925. First large zeolite softening plant put into operation 
by the Ohio Valley Water Co. at Pittsburgh. 


1926 Superchlorination on a large scale started by N. J. 
Howard and R. E. Thompson at Toronto, Canada. 


1926 Chlorine-ammonia treatment for taste-and-odor con- 
trol, imported from England, employed at Greensville, Tenn. 


1928 Phenomenon of ‘“break-point” chlorination reported 
by R. D. Scott. 


1929 Wide acceptance of activated-carbon addition to 
reduce objectionable tastes and odors follows first successful 
experiments by J. R. Baylis. 


1931  Threshhold test for odors first employed by C. H. 
Spaulding. 
1935 Interest in upward-flow reaction and sedimentation 


revived by C. H. Spaulding in designing and operating a 
softening plant at Springfield, II. 


1942. Daiatomaccous-carth filtration for small quantities of 
water perfected for military use 


1941 World’s largest zeolite softening plant put into 
operation by the Metropolitan Water District of Southern 
California. 


1942 World’s largest filtration plant 
at Chicago to treat Lake Michigan water. 


320 m.g.d.) built 


1944 Chlorine dioxide treatment to climinate phenol 
waste tastes and odors successfully started at Niagara Falls. 


1945 ‘Ten-year investigation of tooth-decay prevention by 
adding fluorine to water started at Newburgh and Kingston 
under sponsorship of the N. Y. State Department of Health. 


1948 Electron microscope research at Chicago’s South 
District filtration plant seeks rapid identification of pollu- 
tion-index organisms 


1949 Publication of the “Quest For Pure Water” by M. 
N. Baker — an outstanding waterworks history — fills a long- 
necded gap in sanitary engineering litcrature. 
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1874 First large and deep pneumatic caissons completed used telescoping steel cylinders in place of lagging. An essen 
for Eads Bridge at St. | ouis and begun on Brooklyn Bndge tial part of Gow caisson technique was to bell out bottom of 
at New York. With later perfection of process by Geo. S excavation to provide increased bearing area ’ 
Morison on his several Missoun and Mississippi River | ge 
precedent was sect from which onl changes in detail havi 1896 Underpinning with steel pipe, jacked down and 
ccurred in 75 vears concrete-filled, introduced in New York. Greatly perfected 
twenty vears later by Lazarus White 
1874 Publication of “Method of Isolated Pier by 
Fredenck Baumann of Chicago. First statement of scien 1900 Walls formed by senes of pneumatic caissons sunk 
tific foundation | ling foundations — centroid round Mutual Life building in New York by Alfred Noble 
of footings must be coincident with resultant of column ind ‘I. Kennard Thomson. Jomed by Daniel Moran’s con 
loads. Led to abandonment of continuous spread footings crete-filled pneumatic joint, these caissons excluded water, 
ind thick floating mat foundations thus making large, deep basements possiblc 
1875 Vulcan introduced steam pile hammer in U.S 1901 Cast-in-place concrete pile invented by A. A. Ray 
mond. Gave impetus to development of many other types 
1882. First steel of rails) used in footings ot — over the vears. Precast piles originated earlier in Europe, and 
Montauk Building Permitted reduction in s patented designs of this type also appeared 
of foundation picrs tot h most of 
basement. Bv 1886, rails were superseded by I-beams in foot 1908 Lackawanna stcel sheetpiling introduced. With an 
ings for Tacoma Buil hicago, and by 1900 reinf interlock detail as an integral part of the piling, it permitted 
concrete footings appeared tight, strong cofferdams to be built quickly and efficiently 
1887 Wakeficld timber sheetpiling patent \l f 1908 _ H-section steel pile put on market; superseded I-sec 
ferdam construction easicr and tighter tions, first used about 1900 on trestles in Nebraska. Fur 
nished new type of high-capacity foundation 
it f A.M. W 
ri\ iS ENGINEERING 1910 interlock steel sheetpiling de 
f t le ed Maine Precedent thu sct 
ti ntif followed 1 v times later for bridges, dams, lo ct 
( type form have been ¢ | 
1913. Ireezing process used on department store founda 
— ged caisson mm frst large Pox type, OU X tion in Berlin, Germany, to permit excavation through water 
| ft vn 134 ft. below water for H nR icra rie 
railway bridg t Poughkeep N.Y. Con t ( it 
inderwater with tomati cning bucket 
925 Publication in ENGINEERING News-Recorp of senes 
lie: Ob Fis ah icant ii Rebliliais eens aiiine ‘alt Sagth of articles by Karl Terzaghi heralded a new era of scientific 
a Wneilie: shatines Ieee MAD) in Chicano by $5. Reman * nderstandit g and study of the strength ind behavior of sand 
PARA Riacinianl Aine xeric Abat dhe develo ca and clay—the beginning in the U.S. of the science of soil 
Bee a as eee —e mechanics, although some of its practices, largely following 
scraper required } : 7 
P Rankine’s principles, had previously been in us¢ 
1893 Introduction of pneumatic caissons, equipped with 
ier ANigrany caisiterk: |: tc. isi SEE eg ae 5 1926 First trial of open-air work for piers in water-bearing 





; oo . , formations made o I n Building in downtown New 
MWentatian (ate duildine an lower New York. Not ‘until ( rmati ns made on Ha we 1 Building in downtov . ev 
SOD tacat endanger nithod aE ees ae are ; York. Steel sheet piles sealed into hardpan established that 


Bie Un asc arieei Alig makes deoavinc. niatecial compressed air was eat ilwavs necessary for such sites Set 
pattern for many subsequent buildings. Year later a useful 
patt f juent buildings. Year lat f 


. 1 ek variation introduce n Greater Penobscot Building in D 

1893 Introduction f double-acting steam pic hammer Ene duced es 1 ' } : : : eo 
by McKierman-Terry troit, where Moran airlock was installed to bottom out open 
, picrs 

1894 “Chicago methoc for enctrating tight cla by 

driving vertical lagging as excavation progressed, introduc Wellpoints used to predrain sand and aid open-cut 





by Wm. Soov-Smith on Chicago Stock Exchan Woideh basement excavation on Harmman Building in New York. 


used since. A later variation introduced by Charles R. Gow — Greatly expanded use of wellpoints followed 
i I 
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1927 Steel sheetpile cofferdam, 95 x 109 ft. in area, used 
for west picr of George Washington Bridge at New York 
to withstand 79 ft. head of water. It established cofferdams 
as competitors of caissons for deep, open work, influencing 
their adoption for 97 ft. depths on Lake Champlain bridge 
and for 101 ft. at one San Francisco-Oakland bridge pier. 


1930 Sand islands built up at pier locations for Southern 
Pacific’s Suisun Bay bridge in Califormia permitted caissons 
to be sunk as on land. 


1930 Principle of equalizing weight of excavated material 
with weight of structure to be supported (to eliminate settle 
ment in compressible soils) introduced on Albany telephone 
building. Basement and first floor slabs joined by Vierendeel 
truss walls to form a box foundation of floating type 


1933 Open caisson sunk deeper than ever before, through 
90 ft. of water and 80 ft. of sand and gumbo for Huey Long 
Bridge at New Orleans. Jets in all walls were used to overcome 
kin friction. To reduce the bearing pressure the dredging 
wells were left open except for seals of tremie concrete at the 
bottom 


1935 Clamped to a rotating head, steel cylinders, + to $¥2 


Most spectacular foundation job of 
of the 92 x 197-ft. caisson for the 
Francisco Bay Bridge. Built with 55 


modern times was the sinking 
central anchorage of the San 
cylindrical dredging wells, the 
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ft. dia., with saw-tooth cutting edges, were drilled and jetted 
through clay and boulders for foundations of Church St. post 


office in New York. Large cvlinders carry 3,500-ton loads 


1936 New type open caisson, a 92 x 197 ft. box designed 
by Moran & Proctor, in which dome coverings over dredg 
ing wells permitted the use of compressed air to control 
flotation, was sunk to record depth of 224 ft. for great central 
mchorage of San Francisco Bay Bridge. Method permits 


almost unlimited flotation depths for caisson 


1936 Open caissons ($0 x 135 ft.) carried to record depth 
of 242 ft. on Bay Bridge at San Francisco 


1937 Socketing foundations a few feet into bedrock intro 
duced by Western Foundation Cx n a New York City 
garage. Greatly increased capacity of the foundation columns 
concrete-filled cylinders with steel H-co1 by supplement 
ing direct bearing with bond action in rock. Such founda 
tions, known as drilled-in caissons, were sunk 202 ft. below 
water level to carry 900 ton loads for lift bridge at Cleveland. 
1940 Stecl H-piles of record length of 194 ft. driven by 


record size 16-ton hammer for piers of Potomac River bridge, 
Ludlows Ferrv, Md. Caissons floated in on top. Opened up 

I i t 
new possibilities for extremely deep foundations. 





caisson was controlled during sinking by capping some of the 
wells with domes and excluding the water by compressed air—an 
improvement over the false bottoms previously used 





























1876 ‘Thaddeus Hyatt experimented with reinforced con- 
crete beams and pioneered a design theory. Although he 
was preceded in this work by Joseph Monier, who was issued 
a patent in 1857 in France, his success led to the widespread 


development of reinforced concrete in the U.S. 


1885 Ten-story Home Insurance Building built in Chi 
cago, first approach to skeleton form of construction. Archi 
tect W. L. Jenney set the cast iron columns in the load 
bearing masonry piers to support the wrought-iron floorbeams 


1885. First 


steel beams rolled. 


1887 True skeleton construction, eliminating masonry 
bearing walls, used on the two street frontages of the 12 


l'acoma Buildin 


story 
g in Chicago by architects Holabird & Roche. 


1889 Rand McNally Building, Chicago, employed steel 


mns throughout. Up to this time, cast iron was used. 


Temple was built in Chicago to a height 
demonstrating fully the possibilities 
nstruction. Following this, its use 

1 other cities. 


1892 Mason 


1893 Construction of the museum building at Leland 
Stantord, Jr., University, Palo Alto, Calif., by E. L. Ransome, 
demonstrated the practicability of monolithic concrete con 
struction. Most of the major concrete buildings erected dur 
ing the next decade were based on the patents of Ransome, 


and of the Frenchmen, Hennebique and De Valliere. 


1903  Sixtcen-storv Ingalls Building in Cincinnati com- 
pleted, first skyscraper of reinforced concrete in the U.S 
World’s record is now held by the 34-story, 507-ft. high 
Banco do Estado de Sao Paulo office building in Brazil, 
completed in 194¢ : 


1906 \\ ide fl ing I im 
duced. This deve 
cost of fabrication labor t 


was of considerable ec 


ind column sections intro- 
incided with the nising ratio of 
t of materials, and consequently 
nomic significance. 


1913 Woolworth Building in 
a height record that was 
of the best known office 
stones (760 ft.) high 


New York City, 


setting 
unbeaten for 16 years, 


became one 


structures in the world. It is 58 


1915 A 


ing, pub 


series of articles on 
lished in ENGINEERING 
the cantilever 


wind stresses by Robins Flem 
News, formalized 


procedures 
ind portal method — for 


inalyzing multi 


SEDI. 


story building frames without diagonals. For the next dozen 
years, all buildings were designed by these methods. 


1916 New York City passed a zoning ordinance limiting 
the height to which buildings could go without setbacks. 
This law set the pattern for other cities and basically i 
fluenced building architecture. 


1920 A mill building in Brooklyn was the first building 


of appreciable size to be erected with welded steel frame. 


1925 Earthquake at Santa Barbara, Calif., led to devel- 
opment of provisions for seismic-resistant design that were 
adopted as a code by the Pacific Coast Building Officials 
Conference. Following the Long Beach earthquake in 1933, 
California passed laws making seismic provisions mandatory, 
and set the pattern for legal action in other earthquake zones, 
greatly influencing the structural design of tall buildings. 


1926 American Welding Society committee under Leon 
Moisseiff ané Malcolm Priest began investigation of strength 
of structural welds. The report, five years later, provided 
the scientific basis for both design and code drafting. 


1928  Freyssinet used high-strength steel for prestressing 
concrete. Although prestressing had been introduced by P. H. 
Jackson ofSan Francisco in 1886, it had not proved prac 
ticable because of the relatively high loss of prestress due to 
creep and plastic flow when low yield-point steel was used. 


1930 Publication by H. V. Spurr of method of wind 
analysis to eliminate vibration in super-tall buildings — based 
on limiting deflection and using wind pressures that increase 
with height. Suction forces were also taken into account 


1930 Erection of 19-story all welded Dallas Power & Light 
Co, building. Using new coated electrodes, it gave assurance 
that welding was safe. 


1931 The 85-story, 1,250-ft. high Empire State Building 
—the world’s tallest - was completed in New York City. 
Since then, little consideration has been given to erecting 
higher structures because of the difficulty in renting the large 
amount of space and in transporting the associated high 
density of population. 


1931 Inauguration of Rockefeller Center project in New 
York City to include a group of nearly a dozen large office 
and theater buildings on a three-block site. Introduced the 
concept of group planning of commercial buildings, of low 
buildings alternating with high towers to achieve light and 
air, and of integrated underground communication between 
buildings 
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1931 First windowless air-conditioned factory started at 
Fitchburg, Mass. for the Simonds Saw & Steel Co. Before it 
was completed in 1939, a small, windowless office building 
was erected at Wallingford, Conn., and a larger one for 
Hershey Chocolate Corp., at Hershey, Pa. (1936). 


1933 Introduction of split-ring connectors for joining 


timber members made longer timber truss spans possible. 


1935 Hayden planetarium (80-ft. span) in New York 


om 
ee. vd 
Rockefeller Center set a new note in building architecture by con- 


centrating a large part of its floor area in sheer-walled towers 
devoid of setbacks. Gardens on the lower roofs are another inno- 
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City introduced thin-shell dome roof construction in the 
U.S. First of this type was the planetarium at Jena, Ger- 
many, constructed in 1924. Since then, thin-shell roofs as 
arches have been developed much farther, with a record- 
breaking span of 340 ft. being used for hangars at Rapid 
City, S. C., and Limestone, Me., in 1949. 


1947 ‘The 24-story City National Bank of Houston, Texas, 
established a record height for all-welded buildings. 


om ai ST 


vation. The great central building contains slightly more floor area 
and steel tonnage than the Empire State Building. Wind loads con- 
trolled the design of its 103 x 327-ft. tower, 832-ft. high. 


(Aerial Exploration photo) 





1874 g of Squire Whipple's twenty 


ve-vear-old book ork on Bridge 

stresses ere fh correctly 

development of wrought it 
oe s 


wherein 
This book, plus the 
m and wood, 


Building, 
analyzed 
} 

m to replace cast 1 


in Amencat 


span tubular arch nbs 


to guide bid 
cnginecrs of 
f 


marked end of 


BRIDGES 


1895 Report of Austrian Society of Engineers and Archi- 
tects established scientific design of concrete arches on basis 
of clastic theory. 


1897 Reinforced concrete entered U.S. bridge field with 
Melan type (structural steel reinforcing) arches of 125-ft. 
span in Kaw River Bndge at Topeka, Kan. Followed Euro 
pean precedents not only by Meian but by Hennebique, 


Moller, Monier and Wausch. 


1906 Walnut Lane Bridge, Philadelphia, set precedent 
for all modern concrete arches in U.S. with its 280-ft. bar 
reinforced span in which ribs rather than a barrel arch carned 
the roadway. Followed precedent of 164-ft. arch at Chatel 
lerault, France, built in 1899 


1907 Collapse during erection of one 500-ft. anchor arm 
of the 1800-ft. span Quebec cantilever when lower chord, 
inadequately latticed and spliced, buckled. Spurred research 
and study on design and proportioning of compression metn- 
bers and truss connections 


1908  Riveted joints to replace pins given first big impetus 
by Armour-Swift-Burlington Bridge at Kansas City 

1909 Manhattan suspension bridge completed over East 
River at New York was first designed in U.S. on basis of 
later widely-used deflection theory, in which dead weight is 
considered as reducing live load distortions. Also marked 
introduction of fixed cable saddles, of slender towers with 
fixed bases and nickel steel for high-strength members 


1910 
Modjeski 
taking 


Bridge, St 


Nc Kinley 
} 


Louis, completed, in which 
ibandoned use of 


evebars for tension members 
eversed stresses. The start toward all-riveted trusses. 
1916 Completion of 977-ft. Hell Gate Bridge at New 
York carried the stcel arch to new dimensions of span length 
and weight, and inaugurated practice of extensive use of 
parts of permanent structure for erection staging. Marked 


great advance in erection equipment to handle heavy mem- 
bers, some weighing 185 tons 


1917 Silicon steel, now standard for large bridges, intro 


duced in the Metropolis, Il. bridge whose 720-ft. simple 


truss span is still the longest of this type ever built. 


1917 In continuous truss — two 775-ft. spans — at Scioto 
ville, Ohio, Lindenthal provided a precedent for extensive 
f this type design. As one of the last U.S. bridges to be 
cted with a gantry crane, Sciotoville also marked a turn 
Ing point away from costly erection falsework and toward the 
ise of light cl-setting travellers and 


cantilever erection 
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1922 Rigid frame concrete spans developed for West 
chester County, N. Y., by Hayden. Revived a long-neglected 
structural principle. Provided the pattern for hundreds of 
gradc-separation bridges built since in both concrete and steel 


1926 American Institute of Steel Constuction began its 
annual awards for beauty in bridges, which had a continuing 
and marked effect on design. 


1926 Philadelphia-Camden suspension bridge, doubled 
diameter of 15-in. Brooklyn Bridge cables, thus eliminat- 
ing a mental. hazard that had held back big bridge projects 
since the Quebce bridge collaps« 


1927 Rock Island Lines lift bridge at DeVall’s Bluff, 
Ark., placed operating machinery on towers instead of in 
center of span itself. Also introduced the use of synchronizing 
or tie motors to keep all corners of span level while raising 
x lowenng 


1930 Concrete arch of 612 ft. completed at Plougastel, 
France, dramatized possibilities of hollow-section nbs, both 
for arches and girders. Made possible the $66-ft. span Sando 
irch in Sweden in 1947, and the 253-ft. girder span in the 
Waterloo Bridge in London in 1946 

1931. Steel arch extended to 1,652 ft. at Bayonne, N. J. and 
Sydnev, Australia. Bayonne introduced the use of wire rope 
suspenders in place of built-up structural members susceptible 
to wind damage. 

1932 Completion of George Washington Bridge over 
Hudson at New York. Doubled span length and nearly 
tripled total cable volume over previous record. With four 
364n. dia. cables on a 3,500-ft. span without a stiffening 
truss, it demonstrated the inherent stiffness available to a 
long span heavy suspension bridge in its cables and suspended 
roadway. Introduced use of machinery to drive and_ brake 
the huge reels of wire, speeding up spinning process; also 
practice of pre-stressing Suspender ropes to minimize per 
manent stretch. 


George Washington Bridge at New York was opened with six traffic 
lanes, now has eight. Provision was made in the design for a future 
lower deck that can accommodate four electric railway lines. 
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1932 Open-stecl-mesh roadway on University Ave. bas- 
cule in Seattle. Stimulated development of light-weight floors, 
including concrete-filled stecl grid 


1936  Piate girder type arch ribs, previously reserved for 
short spans, extended to 800 ft. on fixed-end Henry Hudson 
arch at New York, and (by 1941) to 950 ft. on Rainbow 
arch at Niagara Falls 






1936 Welded bridge specification published by American 
Welding Socicty. Accelerated use of welding — widely for 
details, frequently for entire small and medium-size structures. 


1937 Golden Gate Bridge extended suspension spans to 
4,200 ft. ‘Towers, omitting diagonals, and designed as ngid 
frames, carried farther a new architectural note first intro- 
duced in 1931 in the much smaller Waldo-Hancock Bridge 
in Maine. Cable spinning reached new records of efficiency 
and speed; by use of triple spinning wheels and double tram- 
ways, 24 wires placed in cach trip, six times number on 
George Washington Bridge. 


1939 Plate girders entered long span service (250 ft.) at 
Perth Amboy, N.J. By 1941, there was a 300-ft. span at 
Hartford, Conn., and by 1948 a 605-ft. span (hollow-section 
type) over the Rhine at Cologne, Germany 


1940 Failure of 2,800-ft. span Narrows suspension bridge 
at ‘Tacoma, Washington, revealed danger of too great flexi 
bility. Stimulated research into aerodynamic stability of sus- 
pension structures. 


1948 First all-aluminum bridge —a 121-ft. span double- 
leaf bascule — complete at Sunderland, Eng. A few months 
earlicr a 100-ft. plate girder railroad span was erected at 
Massena, N. Y., and work was starting on a 290-ft. highway 
arch at Arvida, Quebec ; 


1949 First prestressed concrete girder (160-ft. span) in 
U.S. was begun in Philadelphia 





Largest, although not the longest, of the world’s suspension bridges 
it has a main span of 3,500 ft. and is carried by four 36-in. dia- 
meter cables with a combined strength of 350,000 tons. 






























































































































































































1884 Completion of Bear Valley Dam in California, a 
masonry arch 64 ft. high with crest thickness of only 3 ft. 
For many years inspired arch dam designers and was rated 


“the boldest and most adventurous of engineering structures.” 


1890 Placement of concrete in interlocking blocks in 
Crystal Springs Dam in California. The forerunner of now 
standard alternate block construction. 

900 Grouting of foundation for Tallahassee Dam in 
Florida. This practice, improved on later jobs, made it possible 
to build dams on fissured foundations. Pioneer work in grout 
ing was done on Holter Dam (Montana, 1910) and Bow 
River Dam (Canada, 1910). Stage grouting, developed much 
later, was applied extensively at Hoover Dam in 1933 


»0 First dam of the concrete slab and buttress type 
built at Theresa, N. Y. It was designed and built by N. | 
Ambursen under patents issued to him 

904 Arch and crown cantilever method of stress analysis 
applied to Pathfinder and Shoshone dams, supplementing 
simple cantilever analysis for massive gravity dams and cylin 
der formulas for arches 


6 Allowance for uplift in dam design first made in 


U.S. on Wachusett Dam in Massachusetts 


Building the spillway in alternate sections to full 

height — by-passing the river through the remaining opening 

inaugurated on McCall Ferry Dam, Susquehanna River 

' Lake Hume Dam completed in California intro 

duced multiple arch type in U. S. and was the model for some 
30 built since 


1910 Cvyclopean concrete (one- or two-man stone) was 
used in numerous gravity dams, notably Shoshone, 1910; 
Roosevelt, 1911; Pathfinder, 1913, all for the Bureau of 
Reclamation; and Kensico, 1916, for N. Y. Board of Water 
Supply. In a few vears this was deemed uneconomical; was 
replaced by large cobbles in the aggregate — 6-in. in American 
Falls Dam in Idaho in 1927 and 9-in. in Hoover Dam. 


1912 Foundation failure at Elwha River Dam in Wash 
ington stressed the fact that 80 percent of dam failures result 
from foundation causes 


1914 Copper water-stops, backed by drain wells, near up- 
stream edges of transverse joints introduced on Arrowrock 
Dam in Idaho, whose 349-ft. height set a new record 


1914  Intergrinding of sand and cement at Arrowrock and 


Elephant Butte dams was forerunner of later use of ad- 
mixtures to improve concrete quality j 

1914 Salmon Creek Dam in Alaska marked introduction 
of the constant-angle or variable-radius arch design. 


1924 First iarge scale field use of water/cement ratio 


in concrete proportioning at Black Canyon Dam in Idaho. 


1925 Stevenson Creek test dam in Southern California, 
built to test theories of deflection and stress distribution, gave 
confidence for later economies in design of thin-arch barrels. 
A few vears later, Bureau of Reclamation used this dam and 
Gibson Dam as prototypes for small scale models, which 
established structural models — of concrete, plaster, rubber 
and other materials — as necessary aids to dam design. 
1926 Grouting of transverse contraction joints first used 
at Gibson Dam in Montana, with grout stops at upstream 
and downstream edges of jcints. 


’ 


99 


Strain meters embedded in the concrete of Owyhee 
Dam in Oregon provided data that strengthened confidence 
in assumptions about internal stresses. The 417-ft. height of 
this dam was not exceeded until Hoover Dam was built. 
1928 Pipes put in Owvhee Dam for grouting concrete 
joints were used for experiments in circulating cooling water. 
Results encouraged full-scale pipe cooling at Hoover Dam. 
1928 Collapse of St. Francis Dam caused California to 
pass a law requiring dam design to conform strictly to rules 
administered by a state engineer of dams. A few states had 
required state supervision as early as 1880, but the St. Francis 
failure brought an end to uncontrolled dam designing. 


928 Concrete chuting reached its peak in Diablo Dam 
in Washington. Introduced in 1910 this wet-mix placement 
thereafter succumbed to the new demand for low-slump 
concrete to be placed by bottom-dump bucket, as at Chute a 
Caron Dam in Quebec in 1929. 


1929 Model studies for Bridge River Dam in British 
Columbia gave effective aid in predicting hydraulic jump 
effects, and on Conowingo Dam in Maryland accurately in- 
dicated where and how erosion below the dam would develop. 


1930 Hydraulic model testing of shaft spillways for 
Hoover dam established such laboratory work as a basic 
necessity in dam design. 

1930 Low-heat cement used in Hoover Dam where, for 
still further reduction of temperature, a refrigeration plant 
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Remains of St. Francis Dam, Los Angeles water supply structure 
whose spectacular foundation failure in 1928 cost 450 lives and 
nine million dollars. A curved gravity dam, it was 205 ft. high 
and 650 ft. long. 


chilled water for circulation through a pipe grid embedded 
in each 5-ft. concrete lift. 


1931 Longitudinal joints introduced at Hoover Dam, 
divided the dam into 50x50-ft. blocks, which, with 5-ft. lifts, 
has become standard construction. The 726-ft. height of 
this dam is still the record. 

933 Concrete placed with aid of vibrators (both internal 
and platform type) on Pine Canyon (Morris) Dam for Pasa- 
dena water supply. Permitted use of drier concrete, saving in 


cement, and better placement of concrete in difficult spots. 


1934 Drilling large cores (36-in. dia.) at TVA’s Norris 
Dam made it possible for engineers and geologists to be 
lowered into the core drill holes to examine and photograph 
undisturbed formations. 


1935 As cubical content of dams increased toward Grand 
Coulee’s 10,500,000 cu. yd., new construction techniques 
were developed in two fields: (1) Cofferdams of unprece- 
dented size and depth and (2) plant for delivering concrete 
at unprecedented rates. Two Grand Coulee cofferdams each 
unwatered 60 acres and into them went concrete from plant 
organized to deliver 300,000 cu. yd. per month. 
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Hoover Dam is not only the highest, but the most significant dam 
in the world from the standpoint of design and construction inno- 


vations. All concrete dams built since 1930 have benefited from 
its pioneering. 


1936 Bonneville Dam inaugurated the practice (on large 
dams) of mixing puzzolanic admixtures with the cement. 


1940 Absorptive form lining was used at Fnant Dam in 
California to produce dense surface concrete. Also mixing 


water contained chipped ice to aid in lowering initial tem 
perature 


1940 Cracking and deterioration of apparently good con- 
crete in Parker Dam on Colorado River found to result from 
destructive reaction (discovered a year earlier in concrete 
pavements) between alkali of the cement and any soluble 
silicates in the aggregate. Result: Specifications limiting the 
alkali content of the cement and requiring a puzzolanic addi 


tion when it is impracticable to avoid the use of potentially 
reactive aggregates. 


1943 Dense surface imparted to spillway of Shasta Dam by 
use of vacuum mats, which through atmospheric pressure and 
suction removed excess water from the concrete 
vacuum mats was extensive by 1949. 


Such use of 


1946 Air-entrained concrete used by Corps of Engineers 
in Allatoona Dam in Georgia and by Bureau of Reclamation 
in Angostura Dam in Wyoming 





EARTH AND ROCKFILL DAMS 


1875 San Leander Dam, Oakland ihf., introduced \ ontaiming 11,000,000 cu. vd. Signs of high line of saturation 


scale of height tO Cal | 


ippeal after reservoir is filled, and a slump in downstream 
l t 


height of 115 ft. it was later raised to 125 ¢ face results in installation of 


} 
tl 


1876 


1933 A cutoff wall consisting of 31 cellular nerete ca 
ms sunk 140 ft. to 1 site of tabbin Dam in Mass: 
chusetts, an earth structure of rolled and hydraulically-pl 


1h in i il nd rockhi structu 
cted to record height of 425 ft 
mstruction ipplied here 
ind use of tent 

content 


it Nantahala Dam in 


kfill, the usual up 





DESIGN THEORY 


1874 Otto Mohr formulated the principk 
placements for analysis of trusses. 


f virtual dis 


1875. A series of articles on 
at cs. by Prot Charles I 


Graphical Analysis of Roof 
Green, in ENGINEERING News 
introduced in the U.S. the reciprocal-diagram method of 
James Clerk Maxwell (15064 the well-known Maxwell 
diagram for bar stres 


Alberto ¢ 


ial derivatis 


rem. that 
t to on 
gives the 
reel aac es hat for 11 ates 
displacement corresponding to that force ns observation 
led to the development of the dummy “unit-load, 1 
ind virtual-work methods permitting analysis of 
indetc structures 


idvanced the thee 


of the strain cnergy with respe 


1876 istighano 


1 art 


cquilibnum 
| 


if the external forces acting on a body in 


ist-work 
statically 
rmuinat¢ 
1877 Wilhot developed a 
of trus 


graphical method for 


mination deflections 


Hl. Muller-Breslau 


ghts to the 


method 


dcflec 


extended the 
computation of truss tions. 
1888 Deflection theory for suspension bridges published 
by J. Melan. 

91 Carus 
the i 


Wilson applied the phi 


I 
isurcment of stresses in a beam 


itoclastic method to 


Otto Mohr simplified the calculation of secondar 


Stress and strain determinations, made with electric wire resistance 
gages on a concrete rigid-frame model at the Bureau of Reclama- 
tion Denver laboratory, provide design data for modern structures 
The wire resistance gage was introduced in 1939. 
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which he follows 
method of 


Stresses in trusses, 


1 in 1906 by the develop 
ment of the 


succe ipproximations 
1910 S. Timoshenko develop tl 


handling stability problems, mos mon 


but also 


rgy method for 
n arp] ine design, 
Of importance im str 


1915 
posed by G 


equations ori 
1 


Slope deflection method in 
\. Manev for ngid-f 


ginally advanced bv Hl. Man 
1922 George E. Beggs devel 1 practical mechanical 
device for obtaining influence lines f ntinuous beams. It 


was based on Maxwell's r¢ ction theorem (1864), 
in influence line 


which infers that a deformation curve and 
Otto Gottschalk 


have the same shape. In thi 
published a desenption of his Continostat, which consisted 
igned to hold models 


Ipro l-deflc 


essentially of a steel bar with 
made from steel splines 
vations 


sition while obser 


in a distorted p 
are made of the 

1929 Method of su 1\ Pproxim ( introduced in 
its modern form by Hare nbution by 
this procedure great nv 1 tl 1 terminate 
tructures 


of Limit 
mm PFOVORCE Wide read an hHounuIng, itcrest in this 
As data be 1 s availabl gn specit 


being changed to ci 


subject itions are 


Photoelastic stress patterns, like the one for the above ring, enable 
stresses to be determined by passing polarized light through a small 
transparent model. The method dates back to 1891, when Wilson 
applied it to a beam. 





HIGHWAYS 


1887 Numerous local organizations of wheelmen consoli 
into the League of American Wheelmen. It. started 


movement 


state aid for 


1891 w Jersev is first state to authonze 


count 


1892 ITs portland 
Bellefontame, Ohi 


cement concrete pavement built, in 


which 
and instructs 
construction, 


ress sects up the Office of Road Inquiry 
Bureau of Public Roads in 1918 
best methods of 


road main 


the first automobile in 


iutomobile 
k pavement laid on a road outside corporate 
hoga County, Ohno, lavs $-ft. wide vitnfied brick 
n South Wo rl ind Re ad and W ox ster Pike 


the Oth 


f Road In 


Reconstruction of main highways to modern standards accounts for 
a large part of the highway work in recent years. This is on relocated 
U. S. 99 in northern California 


1898 Los Angeles County oils six miles of road to lay the 
dust, starting a movement that spread rapidly. 


1900 Road materials laboratory established by the Office 
of Road Inquiry. 


1901 Fred J. Warren lays first bituminous concrete pave 
ment in Pawtucket, R. 1. under his patent system. 


1902 American Road Builders 
Automobile 


Association and American 
Association organized 


1902 of road promoted by Office 
of Road Inquiry, resulting in general use of a method known 
im ancient times 


Use of sand-clav type 


used on rural roads in Rhode 


1905 
Island. 


Bituminous concrete 


1905 Experments to determine utility of crude Texas oil 
is a binder for carth and macadam roads started in Madison 
County, Tenn. 


1908 


Parkway, 


hirst known use of superclevation on Long Island 
which was used for Vanderbilt Cup Races. 

wide concrete 
pave 
thick, built-in 


1909 Wayne County, Mich., lavs 1S ft 
pavement on Woodward Avenue Road. | 
ment outside cor 
two lavers 


irst concrete 
l 


} 
orate limits, it was 6'2-1n 


| ] } 
hic ACHICC -CK 


Ige cross-section 


1912 


pavements base construction in ¢ 


ce pted for 
ihformia 
1912. Federal government authorized ippropriation — of 
$500,000 to pay one third of cost of roads over which mails 
are carried 


1914 <Amenican Association of State Highway Officials 
organized. ’ 

1916. As result of inquiry begun in 1912, Congress passes 
1 more comprehensive federal-aid highway act, which set up 
the formula for apportioning funds to states that is still used, 
in slightly modified form. 


1919 Motor-truck impact studies initiated by the Bureau 
of Public Roads. Result of these tests soon led to substitution 
of pneumatic for solid tires on trucks. 


1919 Formulas for design of concrete pavements proposed 
by A. T. Goldbeck as a result of studics of pressures in sub 
grade under such pavements. 

Construction of Bates 
Depar 


1920 
Highway 


begun by Illinois 


tinent 
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1920 Highway Research Board established as a unit of the 
National Research Council. 


1921 New federal-aid highway act requires cach state to 
designate a connected system of federal-aid highways not to 
exceed 7 percent of its rural roads. States required to ade- 
quately maintain federal-aid roads. 


1921 Development of standard highway bridge specifica- 
tions begun by American Association of State Highway Offi- 
cials. These standards were published in 1931. 


1921 Effect of moisture on highway subgrades and meth- 
oe of soil testing published by Bureau of Public Roads. 


1921 ‘Test road built at Pittsburg, Calif. to study plain 
and reinforced concrete pavement. 


1922 Cement mixed with soil on road surface in Iowa to 
determine its value as a stabilizing material. This was first 
soil-cement road. 


1924 Study of soils in relation to highway construction as 
a full scale research project begun by Bureau of Public Roads. 











1925 Jomt Board on Interstate Highways, appointed at 
request of American — of State Highway Officials, 
submits a system of U.S. Highways and a plan for uniform 


signs and markers. Sign manual issued in 192 





1925 Westergaard theory of concrete pavement design 
developed as result of investigation sponsored by the Bureau 


of Public Roads 


#] 














Highways of unprecedented size and cost are now being built to 
serve large centers of population adequately. This is the controlled- 
1928 Emulsified asphalt stabilization first used on Beck access freeway at Dallas, Texas. 
Road in Alameda County, Calif. 
necd for toll roads and opposed their construction. An inter 
1931  Gross-load formula for use in regulating weights of regional highway system also proposed. 
vehicles proposed to Highway Research Board by A. L. 
Gemeny. 1940 Pennsylvania ‘Turnpike, first toll road to be built in 
2 modern times, opened to traffic 
1932 Report on design of strect and highway intersections 
by L. S. ‘Tuttle and E. Hf. Holmes published. This marked 1940 Scaling of concrete pavements reduced by addition 
beginning of studies of geometric design. of air-entraming agent to mix used in test road at Universal 
Atlas Cement Co. plant at Hudson, N. Y. 
1933 National Industrial Recovery Act allocates $400,- 








000,000 to highway work; 50 percent to the federal-aid system 1941 Public Roads Administration reports to President on 
outside cities, 25 percent to highways through cities and 25 defense highwavs. Congress, as a defense measure, authorizes 

> ) iC : : iiieeas 
percent to feeder roads. ‘The normal requirement that states $20,000,000 to aid Central American countries in completing 


match the federal aid on a 50-50 basis lifted temporarily Inter-American Highway. 



















Alask 


started on 





1934 Congress authorized the states to use up to 142 per- 1942 W ork 
cent of their allotments for highway planning surveys, thus 

inaugurating nation-wide advance planning for highways. This 1944 N itional Interregional Highway Commission” pro 
act restored the 50-50 matching requirement beginning in the — poses a National System of Interstate Highways of 33,920 


Highway 


fiscal vear 1936. miles. Standards for the svstem were set bv the AASHO in 
1945, and in 1947 the highways to be included were approved 
1936 First urban expressway opened at St. Louis. bv the states and the Bureau of Public Roads. 

























1936 Construction of Inter-American Highway begun. 1944 Postwar Highway Act approved. $500,000,000 au 

thorized for expenditure in first chrec post-war vears, of which 
1937. First law limiting access of abutting property owners — $125,000,000 was to be spent on highways through cities, 
to a “free-way”’ passed in Rhode Island. Similar law enacted — $150,000,000 on secondary roads, and remainder on the fed 
in New York cral-aid primary system. 





1939 Public Roads Administration submits to Congress 1949 A report on highway nceds for national defense sub 
its report “Toll Roads and Free Roads,” which found no mitted to Congress by the Bureau of Public Roads 
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CONSTRUCTION 
MACHINERY 


1875  Rocker-type dump cars gave railroad contractors one 
more tool for the embryonic mechanization that characterized 


construction’s final decades of high-pressure railroad building 


. } 
1875 Continuous mixcr faintiy 


struction, which was to bec« 


cncouraged concrete con 


me nnportant 20 vears later 


ly 


| Ral ' 
1875 singic-ac speeded up founda 
° i I 


87 pilchammer 
tion work, allowing faster ving with hghter ngs. 


lg 


zon of them were built 
ilington Railroad spur. ‘This 
as an improvement over the slip s 


craper, contributed to 
i i 


] 5 1] } 
ss far aheld from railroading in the vears that followe« 


378 Road grader, a steel blade hung beneath a wooder 
wagon, also would become \ ly useful, especially when 


highway work mushroomed 


combustion engine pat 
ented by xt half-century 


the diese 


would see 


. } 1) 
n t powerful lly 


t marketed. 


Belt conveyors handled dirt on the Chicago drainage 
canal, one of the first great jobs on which machines were co 
ordinated into an effective construction plant. 


396 Hammer-type rock dull invented. Lighter than pre 
vious dnills, this tool gained quick acceptance. 


9 Pneumatic riveting hammer helped in the demand 
for quicker steel-erection methods. 


Diesel engine built by U.S 


ind put to work in Mi 


patentee, Adolphus 
Busch’s St. Louis brewery. 


widened the versatility of 


nerete mixer 


its fastest st 


ts part for 
growth 
revolving wooden-boomed excavator on Henne- 
igged with drag bucket, making this machine the 
unner of the dragline 


1-clutch drive enabled use of one motor (elec 


tracks, called “platform wheels,” were put 
1 steam tractor | 


Developed for farm use, it was adopted 

rr construction. 
The first paver came into existence when a manu 
facturer applied power to the wheels of a concrete mixer. 


Ladder-type trencher entered a field that previously 
had been the domain of wheel-type machines. 


joined forces with construction 


gasoline 
Mechanical dumping device placed on trucks. 
I 
Steel forms produced for concrete work. 


Power-loading skip on concrete mixer allowed a full 
» be charged at once. 


Sheepsfoot roller used on West Coast road work. 


Crawler tractor powered by gasoline. ‘Thirty-seven 
ised on the Los Angeles aqueduct. 


concrete-chuting plants began to appear on 


sed-air machine for 


gravity was the 


“slugging” 


concrete 
rainst frst concrete pump 
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1910 Crusher and elevator mounted on a four-wheel truck; 
the first of the portable crushing and screening plant ideas. 





1911 Crawlers put ona crane to improve flotation. 
1912 Lightweight stecl forms developed for sidewalks, 


curbs and roads. 


1912 Jackhammer, a one-man rock drill, developed. 


913 Walking principle applied to dragline locomotion 


1915 Bulldozer, mule-powered, first manufactured. Had 


been built previously by individual contractors. 


1916 ‘Transit mixer idea began to develop. 
1918 ‘Truck cranes built for American Expeditionary lorce 
191 Finishing machines speeded concrete paving. 


1919 Crawlers on pavers placed lower unit load on sub 


grade, thereby reducing non-uniform compaction. 


919 Bituminous distributor helped improve the quality 
ind uniformity of penetration roads and streets. 
climinated 


920 Batching plants for concrete aggregates 
] unount of hand-shovel and wheelbarrow work 


i larg 
1922. All-welded tractor-drawn scrapers, with 6-yd. heaped 
capacity, had eclectic bowl-tilting power. 


\ complete portable crushing and screening plant 

1 I I 

was placed on the market. 
Bulldozer put on tractor (manual hoisting 
923 Heavy-duty trailers 

yment more flexible 


large 


5 


made transportation of 





224 Electric handsaws made power cutting available any 
Where mn the iob. 

4 Diesel power put into excavators. This marked the 

ntrv of the diesel to ever-increasing favor among users and 


f heavier 


bulldozer introduced. 


c-control invented for pavers 





} 

I 
lo red «l 

, lOwcread »KIP 





in pavement concrete 
1 








k-cement handling equipment introduced. 
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m trucks paved the wav for larger 


Operation of 


ind timed 








Detachable drill bit climinated transporting long 


1931 
] for re-sharpening 


stec 





1931 Diesel power became available in tractors and grad- 
ers. Decrease engine weight-horsepower ratio made this new 
application possible. 








1932 Bituminous paver placed on market. 

1 Concrete-pumping machinery developed. 

1932 Concrete spreac came into general us¢ 

1932 Dual-drum paver, 27E, almost doubled the day’s 


concrete pavement output 


1932 Rubber tires put on scrapers 
1933 Full-carrying scraper in with apron that 
kept 12-vd. load from spilling vious scrapers, having 





no apron, were known as “semi-drags.” This efficient tool 


une at a fortunate time for, with advances in the science of 
oil mechanics and with big government public works pro 
grams, great carth structures soon were to be built 

1934 Off-the-highwav dump trucks and wagons first built 





Vheir big rubber tires en bled 


them to operate in soft ground 
that would bog 


conventional units 


1935 Internal vibrators for concrete patented in U.S 
936  Ballastable rolicr. This was one of several develop- 
ments in response to soil mechani mand for controlled 


carth compaction in earth structures of the era. 


Hydraulic control cased 





the sh vel operator’s job. 


1938 Another high-speed carthmoving event was the rub- 
ber-tired self-propelled scraper unit with its 2-wheel 
tractor coupled to it wheel « ing scraper was a highly 


Mmanecuvel ible addition to the Cd MOVe! to i] box. 





A . a 7. taal ‘ 
1940 Unprecedented 9.6 milk t col 


gregate to Shasta Dam. 


vor brought ag- 





re-entered the con- 






powcr train 


Self-powered road-mix machine dug to sul 


id lbgrade, 


pug- 
| the earth with added stabilizing agents and spread the 





laced on the market. 


lupment was a heavy 



































































































































































































































RIVER CONTROL 


1874 Board of engineers appointed to survey the mouth of 
the Mississippi River to determine best method for obtaining 
and maintaining sufficient depth for commercial navigation. 


1876 James B. Eads proposes construction of cutoffs along 
lower Mississippi River to improve the navigability of the 
river, contrary to established practice of preventing cutoffs 


1878 Framed willow mattresses used for the first time to 
protect banks of the Mississippi in Memphis District from 
erosion. This was start of extensive bank revetment work 
In 1896 willow facine mattresses were adopted as standard 


1879 Mississippi River Commission created by Congress 
to coordinate improvement of the river below Cairo, III. 


1889 A convention between Mexico and the United 
States provides for control of border waters and sets up the 
International Boundary Commission 


1893 California Debris Commission established by Con 
gress to control hydraulic dredging in the gold fields to 
prevent blocking of rivers and damage to bottom lands 


1907 Inland Waterways Commission appointed by Pres 
ident Theodore Roosevelt to report on a comprehensive plan 
for improvement and control of the mver systems of the 
United States, including flood protection. Its report, sub 
mitted the following year, recommended that all future plans 
for river work take into account purification of the streams, 
flood control, power and irngation requirements 


1909 International Joint Commission set up by treaty be 
tween United States and Great Britain to control waters along 
and across the boundary between United States and Canada. 
1913. First detailed inventory of water resources of anv 
state undertaken in Pennsylvania under legislative act. Ten 
volume report published in 1917 


1914 Following serious floods in Miami River valley in 
Ohio, state legislature passes “Conservancy Act of Ohio” 
authorizing creation of conservancy districts to build flood 
control works and assess costs on benefited regions. 


1914. First monolithic concrete revetments, 125 x 50 ft.. 
launched from casting barges in Memphis District on Mis 
sissippi River. Larger and more heavily reinforced mats were 


laid until about 1924 when they were abandoned due to cost 
and difficulty in handling 


1915 Articulated concrete revetment laid by Vicksburg 
District on Mississippi River. Improved types were developed 
in later vears and are still in use 


1917 Congress passes act assuming responsibility for con- 
trol of floods on lower Mississippi River and Sacramento 
River; local agencies to pay at least half the cost. 


1920 First comprehensive study of a river system in which 
development of water power and the control of floods was 
made integral with plans for navigation begun by the Corps 
of Engineers in the Tennessee River basin. 


1927 Congress authorizes comprehensive studies of prin- 
cipal river basins, resulting in the well-known “308 Reports” 
of the Corps of Engineers on all main river systems. 

1927 Major flood occurs on the Mississippi River. 

1928 Congress approves new flood-control plan for the 
Mississippi River, known as the Jadwin plan. It includes 
floodways for use at times of extreme high water instead of 
depending solely on levees. Construction of the Waterways 
Experiment Station at Vicksburg also authorized. 


1932 First asphalt-mat revetment fabricated and laid in 
New Orleans District on the Mississippi. 


1933 First artificial cutoff opened on the lower Mississippi 
River, thus reversing a policy adopted in 1879. 


1933 Construction of Fort Peck Dam begun, first major 
multiple-purpose reservoir on the Missouri River. 


1933 Act setting up the Tennessee Valley Authority 
passed by Congress. 


1936 Asa result of widespread flood damage, Congress 
passes flood-control act declaring protection of life and 
property against destruction by floods on large rivers to be 
a responsibility of the federal government. Heretofore all 
federal flood-control work, except on the Mississippi and 
Sacramento rivers, had been done in the name of navigation. 


1938 New flood-control act passed eliminating features 
of 1936 act that had delayed start of many projects. Federal 
Power Commission given authority over power developed at 
flood-control dams. 


1940 Federal government’s power to undertake flood- 
control work affirmed by the U.S. Supreme Court. 


1944 United States and Mexico sign treaty for control 
of the waters of the Colorado, Tijuana and Rio Grande. 


1944 Unified development of the Missouri River basin 
by the Corps of Engincers and Bureau of Reclamation author- 
ized by Congress under flood-control act. 
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IRRIGATION 





1877 First recognition by federal government of impor- 
tance of irrigation of arid lands was passage of Desert Land 
Act authorizing sale of 640 acres at $1.25 an acre to anyone 
who would irrigate it in 3 years. 


79 Report by John W. 
i of the United States” 
U.S. Geological Survey. 


Powell on “Lands of the And 
issued by the newly-founded 


1887 Passage by California of Wnght Irrigation District 
Act. Forerunner of similar acts in other states which brought 
vast acreages under irrigation on a sound amortizable basis. 


1893 First commercial-scale pumped irrigation project 
built by Yuma Water and Light Co. 


1894 Carey Act — public lands to states for develop 
ment by private capital. Larger area developed under this act 
than under any other legislation enacted either by the states 
or the federal government. 


1902 Reclamation Act signed by President Theodore 
Roosevelt, inaugurating progr. am under which 5,000,000 acres 
have been irrigated and 2,500,000 kw. of power installed. 
Prior to Reclamation Act about 9,000,000 acres had been 
brought under irrigation. 


1903 Salt River project in Arizona begun, the first under 
the Reclamation Act, although ‘Truckee-Carson or Newlands 
Project in Nevada started about same time was in operation 
six years before Salt River. 






1905 First desilting works built as an appurtenance to 
Laguna Dam on Yuma project to remove heavier portion of 
Colorado River silt and thus reduce canal maintenance. 


1906 Development of the deep-well turbine pump per- 
mitted more efficient use of ground water for irrigation. 





1906 Power Act passed by Congress authorizes Secretary 
of Interior to grant ten-year nghts to surplus power on irriga- 
tion projects. 






1907 Bureau of Reclamation established in the Depart- 


ment of the Interior. 





1908 Drainage first recognized as essential adjunct to irri- 
gation by building drainage canals on Minidoka project in 
Idaho. Also first large pumping plant completed on this 
project; total lift, 90 ft. 


1017 


Reclamation Service. 
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Roosevelt Dam on Salt River dedicated, first of the 





1915  Arrowrock Dam, then the world’s highest (354 ft.) 
completed on Boise River in Idaho. 

1922 Colorado River Compact signed, opening way for 
construction of Hoover and other dams on Colorado River. 


1928 Boulder Canyon Project Act passed. Authorized the 
first large scale multi-purpose project, including construction 
of 726-ft. Hoover Dam (begun in 1931, completed in 1935) 


and All-American Canal. Ultimate Hoover hydro-power to 
be 1,323,500 kva. 
1931 Plans for Central Valley Project in California pre- 


sented to that state’s legislature after 10 years’ study. 


1933 Construction begun at Grand Coulee Dam, key 
structure of the Columbia Basin Project; water for 1 million 
acres; hydro power of 2 million kw. 


1933 Tables prepared to solve any critical-depth flow 
problem for rectangular, trapezoidal or triangular shapes en- 
abled designer to fix bottom width and side slope so that water 
surface in a canal does not fluctuate greatly with changes in 
flow conditions. 


1934 Giant desilting basins equipped with rotary scrapers 
begun at Imperial Dam to remove Colorado River silt from 
water for All-American Canal. 


1937 Large-scale canal lining machines used for first time 
on Colorado River aqueduct. 


1939 Reclamation Project Act passed liberalizing contract 
arrangements with water users. 


1944 Flood Control Act of 1944 provides for unified de- 
velopment of the Missouri River basin through cooperative 
effort of the Bureau of Reclamation and Corps of Engineers. 


1944 Shasta Dam completed. Key feature of California 
Central Valley Project, which will move irrigation water a 
record distance of 500 miles. 


1946 Bureau of Reclamation inaugurates study of low- 
cost lining for irrigation canals in an effort to reduce lost water. 


1947 


Completion of 13-mile Continental Divide tunnel 
of Colorado—Big Thompson project, bored to bring Pacific 
slope water to 600,000 acres on the plains north of Denver. 


1948 Upper Cclorado River Basin Compact signed, ap- 


portioning the Colorado River water allocated to the Upper 
Basin among the signatory states. 
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1874 in western 
ple ted. Power dmills and 


time on this 4*4-m1 


Massachusetts, 
ypted for the 


1, mut 
CViaMite 


il tunnel job 


were ad 


7 7 


R Sutro tunnel work end 


mnel Vv ed. Intended t drain hot 
ground water from mines of Nevada's Comstock Lode, this 
$-mil 


job finished just as the ore became unprofitable 


7¢ } 
7 Hudson anc 
] , ] 
plates usec 


Hoboken, N. J. Light ir 


compressed-air job in the world, the build 


Manhattan tunnel 


1 liner 


work 

On thi 
builder 

without a shield, but experiencec 
s. Work resumed with 


] ft. of 


i blow-out that cost 


on and Manhattan tun 


1s 


in 4/1, resumed 


track tunnc¢ 


p heading and two side 


ng used to hold earth 


take tunnel completed under 
vstem with an 
This was the seventh of a 
in 1864. Milwaukee and 


tunnels during that period 


» water 


ibway tunnel under Boston 


g veniilation duct drew tunnel 


r tunnel in New York 


tunnel sections 


it River railre 


into a 
id tunnel. 


e between 
1 built in 


TUNNELS 


This 


Reclamation Service tunnel, 


Gunnison tunnel, Colorado, holed througl 
bore was a pioneer U.S 
for carrving imngation water. 


milc 


1910 The oldest 
Washington St., 


under th¢ 
to allow 


tunnel 


} 
lowered 


Chicago River, at 


passage of larger craft 


lunnel had been built inside cofferdam, in 1866-69 
1916 
Hoosac 


; . 
double-track 


Rogers Pass tunnel holed through, to supersedc 
tunnel as the longest rail America. ‘This 

tube in the Rockies of British Columbia was 
driven from 16 headings, accessible by cross-cuts from parallel 
plonce! bores. (Length 5.02 mi 


} 
tunnel in 


1923  Shandaken tunnel, part of New York's Catskill 
iqueduct, holed through to become the longest c¢ 


t mtinuous 
tunnel! (18.1 miles 


Vehicular-tunnel ventilation became a_ popular 


when, during a trafhe jam in Pittsburgh's new Lib 


gv motonsts abandoned their cars in panic 


Holland tunnel, between New York and Jersev City, 

ignifcant because problem of ventilating long 
vehicular tunnels had been licked by mechanical means, and 
because the tunnel be one the most profitable toll 
structures in the world. (Length 8,555 ft 


amc 


ROCK TUNNELING has been speeded by many mechanical aids 
Here a mucking machine digs rock that has been blasted from the 
face. Rock travels on belt, to discharge into muck cars 
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SUBAQUEOUS TUNNELING in soft ground became feasible when 
hydraulic jacks that act against previously-placed tube rings 


1927 Moffat Tunnel completed in Colorado Rockies 
become, briefly, America’s longest rail tunnel (6.11 1 


to 


1928 


record 


Cascade tunnel, 7.79 miles long, broke the Moffat 
This Great Northern bore in Washington replaced the 
higher, shorter tunnel built by that railroad in the Nineties 


1928 Vehicular tunnel built with sunken tubc 
under estuary at Oakland, Calif 


sections 


1930 


tunnel 


Excavation completed for Detroit River vehicular 
Pressed stecl liner plates first used, in shicld-driven 
ipproaches. River portion built by trench method. 

1932 Boulder Dam diversion tunnels, 56 ft. diameter, 
completed well ahead of schedule with aid of truck jumbos 


that worked 75 percent of the face area. (‘Total length 3 mi 


34 East Boston vehicular tunnel opened. Belt convey 
carried muck away from the face and through air locks 


Ors 


1936 


Yerba Buena tunnel, part of San Francisco Bay 
Bridge, became world’s largest tunnel: Inside width, 65 ft.; 
height, +814 ft. (Length 540 ft. 


102¢C 
439 


San Jacinto tunnel completed after a long battle 
against water in seamy, faulted rock, to become the thirty 
eighth and last tunnel link in Califormia’s Colorado River 
iqueduct. Inflow totaled as much as 40,000 gpm 


Pennsylvania ‘Turmpike opened. Six of its seven 
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the shield was developed. This modern type pushes forward with 


tunnels were modifications of 


doned South Penn Railroad 


started for the aban 


940 Oucens-Midtown tu 


two 


New York 


IVCT S mixed ground 


ss 


in 
size bores 
onditions (and a bad fire in compressed 


of the most difficult subaquc 


I ITC 


plus 
ur) made this one 
sm history. 


40 Work began on Broo 
York, to be completed 1950. (Ler 


New 


tunncl, 


This ¢ 
ripple Creek district. 
month, 


r4 Carlton tunnel completed mi 
deep minc workings in Colorade ( 


Single-heading record, 1,579 ft. in a 


hole drains 


made here 


94 


Chicago's first subway put into operation. Both 
shield and open-face hand mining had been employed in the 
large compressed-air bores 


OAA 
+4 


Delaware aqueduct, an unprecedented $5-mile ros 
tunnel, placed in service to bring water to New York. Work 
had been conducted from 31 shafts, under 12 contracts 

47 Kirst irrigation water passed through 13.1-mile Alva 
B. Adams tunnel under Continental Divide in Colorado. 


Longest bore ever driven from only two headings 


Burning of +,400-gal. truckload of carbon disulphide 


in Holland ‘Tunnel proved tunnel’s design, both of structure 
and of ventilating system; despite heavy damage to lining 
cast-iron tube remained: sound, and 6( 


persons escaped with 
out suffocation. 





HISTORY 


WEEK BY WEEK 


] shall be content if those shall pronounce 


my history useful who desire to give a view of 


events as they really happened.’ — Thucydides 


ac. spring of 1874 was a notable 
one in the annals of civil engineer 
ing. At New York the Brooklyn 
tower of the great East River suspension 
bridge was rising above the water-front 
buildings under the watchful eve of 
Washington A. Roebling, and the New 
York & Harlem Railroad’s “sunken 
tracks” were being built through 4th 
Ave. To the north, the Hoosac Tunnel 
longest vet attempted in this country, 
was being driven successfully in western 
Massachusetts 

At Chicago, another tunnel that was 
to bring pure water to the city had been 
completed from the shore of Lake Mich 
igan to an intake crib two miles out in 
the lake; and down at St. Louis, James 
B. Eads was complete his 
epoch-making steel arch bridge across 
the Mississippi River in time for an off 
cial opening on July +. Farther west the 
rough and tough railroad gangs of the 
Kansas Pacific and the Santa Fe were 
laving track and fighting Comanches in 
a race to capture Raton Pass, gateway to 
a Southwest Empire, and a second route 
to the Pacific Coast. The wobbly nbbon 
of rails joined by a golden spike in Utah 
five years earlier already provided the 
Union Pacific and the Central Pacific 
with a transcontinental line of sorts 

In that same spring of 1874 there ap 
peared in Chicago a small 16 page jour 
nal called The Engineer and Survevor 
It was published by George H. Frost, a 


striving to 


. Yel 
i) 


Set et 


civil engineer and survevor, “to fill the 
vacancy now existing in the engineering 
literature of the country.” ; 

The Engineer and Surveyor was the 
first seed from which a richly foliaged 
plant to be known as Engineering News- 
Record grew. A hardy perennial, it was 
bifurcated, its other stem arising 
ibout four vears later when Henry C. 
Mever, a public-spinited dealer in plumb 
ing supplies, brought out another 16 
in New York which he 
Plumber and Sanitary En 


also 


page magazinc 
illed The 
gineer 

The Engineer and Surveyor became 
Engineering News in 1875 when weekly 
publication began. The Plumber and 
Sanitary Engineer, after several changes 
in name, settled on Engineering Record 
in 1890. Battlelines thus were drawn for 
i great competition in technical journal 
ism, which was in no wise diminished 
when James H. McGraw bought the 
Record in 1902, nor later in 191] when 
John A. Hill purchased the News. 

Like Frost and Mever, however, Mc 
Graw and Hill were men of vision and 
high principles who regarded technical 
journalism as a means of service to the 
reader. To them, magazines were vehicles 
of education and mediums for advertis 
ing, not tools and promotional devices 
for sellers of merchandise. The compe 
tition between the News and the Rec 
ord, therefore, never degenerated into 
personal feuds or factional fights. Each 


magazine sought to serve its readers bet 
ter and faster than the other by more 
accurate and more complete coverage of 
news and technical developments. When 
merger of the two publications occurred 
in 1917, therefore, their policies were 
fused without difficulty, their staffs com 
bined with a minimum of readjustment 

Ihe pages of the two journals brought 
together by the merger of 1917, together 
with those of Engineering News-Record, 
comprise the most authentic and com- 
plete history of civil engineering and 
construction in America that has ever 
been written. The result could hardly 
be otherwise, with a new chapter being 
brought out each week for 75 years. 

The that the editors have 
championed have more often than not 
been those that proved to be construc- 
tive. Even those that were mistaken have 
frequently been beneficial in stimulating 
thought and action that advanced the 
art. In any event, the magazine has been 
so much a part of the life and times of 
civil engineering in America for the past 
three-quarters of a century that a review 
of some of the great events that have 
been reported in its pages and of some 
of the significant movements in which 
it was involved has a logical place in this 
issue. So, back to the beginning 

The year 1874 was not a propitious 
one in which to launch a new publishing 
venture that was to depend on civil en 
gineers for its support — as Frost was to 


causes 
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WHEN CABLE SPINNING was in progress on the Brooklyn Bridge, editor Frost made the 
hazardous trip to the top of one of the towers to get a first-hand description of the work. 


learn before the vear was out. By the end 
of 1874, the full effect of the panic of 
1872 began to be felt in the construction 
held. Railroad building, which then was 
providing work for thousands of engi 
neers and contractors, fell off sharply, 
declining from over 7,000 miles in 1872 
to 1,600 miles in 1875. Other types of 
construction were similarly affected 

By the spring of 1875, however, an 
upturn in business had begun. The U. S. 
was growing far too fast for a financial 
panic to check its expansion for any 
length of time Bankrupt railroads were 
being reorganized or combined with 
others, and more new construction was 
being planned. Over 2,500 miles of new 
line were built that vear. Things began 
to look up for the fledgling magazine 
and for its readers. 


An early appraisal 


Editor Frost mirrored his feelings in a 
front page statement in the first issue of 
1875. “The vear just closed,” he wrote, 
“has been a season of hard times for 
American engineers and surveyors. 

But civil engineers are familiar with in 
tervals of ‘nothing to do’; they are not 
infrequently obliged to suffer the loss of 
their earnings by the failure or dishon 
esty of the individuals or corporations 
employing them; they are often exposed 
to sickness and discase, and are other 
wise subjected to the ordinary ills of life; 
they are usually, however, men of more 


than average intelligence, and possessed 
of large practical ability; apt to devise 
and prompt to execute expedients to 
mect every cmergency. We believe, 
therefore, that the great body of the en 
gincering profession of the country are, 
at the present writing, better prepared 
to await, with a contented philosophy, 
the return of better days, than are our 
debt-burdened merchants, manufactur- 
ers and speculators.” 

l'rost’s comment ended on a note of 
optimism that was fully justified by sub 
sequent events. “Engineering,” he said, 
“is the science of civilization and must 
ever be in the van. The time is not far 
distant when the services of civil en 
gincers will be greatly in demand. And 
while English, French and German en 
ginecrs will largely control certain tern 
tories, vet to American talent there is a 
vast field open, and it behooves them to 
be ready to take advantage of each op 
portunity as it 1s presented.” 

itting action to precept, Frost en 
gaged Prof. Charles E. Greene of the 
University of Michigan to write articles 
regularly on how to make graphic anal 
vses of roof trusses. He also obtained 
comment on current engineering sub- 
jects from such prominent enginecrs as 
Professors Charles A. Smith and Mans- 
field Merriman, W. Milnor Roberts 
president of the ASCE in 1879), and 
Clemens Herschel. Another useful con 
tribution was a series of articles by Ru 
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dolph Hering discussing all the formulas 
then in current use for determining the 
safe bearing capacity of wooden piles. 

It was in this same period also that 
the journal inaugurated what since has 
become a regular practice, first-hand re 
porting of accidents of civil engineering 
significance. Frost, returning from a 
meeting of the ASCE in Boston, was in 
New York when the fall of a strand from 
a cable of the Brooklyn Bridge, then 
under construction, killed two workmen 

Going to the bridge early the follow 
ing morning he was given full details by 
C. H. Paine, the engineer in charge, who 
took him to the top of one tower where 
he made sketches of the devices used in 
positioning the strands. These sketches 
were reproduced in Frost's report of the 
accident in the next following issues of 
Engineering News. It was information 
that the readers could not have obtained 
from any other source. 


Tenement house reform 


In the meantime, The Plumber and 
Sanitary Engineer, later to be the En- 
gineering Record, had started publica 
tion. Marking a great need for improving 
the unsanitary condition of New York 
slum dwellers, the journal, scarcely a 
year old, started a competition in 1878 
for the best design for a tenement house 
to be built on a standard city lot of 
25x100 ft. It put up a modest prize and 
got some well known architects and pub 





lic spirited citizens to serve as judges. 
Over 200 plans were received and pub 
exhibited, 


iper publicity 


ae } 
1ICI\ mucn 


Chat in turn resulted in 


receiving news 
meetings to discuss tenement house re 
torm, out of which grew the Sanitary 
Reform Society, which sponsored the 


tey 


enement house act of 1879 


\ similar piece of journalistic imitia 


ti\ t} 


} ] ] ' 
e the same vear invoived publication 


urticle “Requirements for the 
if a House of Mr. 
findings as a result of earhier 
of the defects of plumbing sys 
Subsequently, substantialiy the 
rules were prescribed by the boards 
calth of Springfield, Mass., New 
ork and Brooklyn, and at a still later 
te they became the basis for the New 
York plumbing law, passed in 188] 


Dr whage 
Mevet 


studies 


Lsummialry 


News of engineering for engineers 
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some of the other events 
to lean 
rh maga 


carried d 
Ohio, 1 
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ind hard 
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ooth 
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on the stec! 
Kast River suspension 
A. Roebling, the 

ls will be re 
Tit New York 
up to the first day 
r the manufacture 


lvn, N. Y., of 3,40 
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ened and tempered and, lastly, it must 
be galvanized 


Bridge and tunnel accidents 


The first iccident in 
volving an iron bridge occurred at 
tabula, Ohio, Dec. 29, 1876, 

A double-trac 
span d 
collapsed 


major railroad 


snow storm 
of 157-ft 


deep 


HCAV' 


bric Howe truss, 
12 
ger train, killing 92 passengers and crew 
Newspapers of the dav were filled with 
the lund accounts that still are common 
to reports of such accidents today. The 
News, undertook to 


reader wailable 


lge 
ft 


under a passen 


however give its 
iders all details as to the 
ture itself and all engineering facts 
could be garnered from official re 
ports, thus rendering a distinctly 
engineers of the country 
Moreover it discussed at length the need 


t 


sti 


ruct 
that 


new 


service for 


better supervision of designs for such 
ind for better inspection 

practice of 

” was inaugurated early 


on-the-scene report 
Once of the 
st instances was a trip into one of the 
ocks of the heading being advanced 
from the New Jersey pier head line for 
idson River tunnel in 1880. Mr 
invited by “Engineer Brush 

work. On entering the air 
the 

machine gave the wheel 
ind the torture began. It started 
ounding like the escape of steam 
Another turn, 
und was as of two steamboats’ 


of the 


imboat’s pipe 


the manager was kindly con 

for a few minutes to Cease opera 
[he noise continued just the sam 
ind we began to feel a choking 

in th 


both ea 


ult of this triy 


throat and a strange 


» to the ut lock 
tailed description of the tunnel 
sectional drawing 
ire it could be published disaster 
the project. An 

wer the passageway through bad 
between the air lock and the 
1 a blow-out that flooded 
rowning all but a few men 
near enough to the lock to 

pe. So the published description ap 
ired in the 

unt of the 


undiscovered 


ame suc aS a Hews ae 
iccident 


Early days on the Mississippi 


\bout this time too, James B. Eads 
much in the news. He had com 
d the Mississippi River bridge at 

uis and had won a settlement out 
ourt from the Roeblings for infring¢ 
f his patent on the use of air locks 
umatic Next he turned 
m to plans for making the 
River deeper and maintain 


ussons 


a channel through the passes in its 
\ long controversy between Eads 
ind General A. A. Humphreys, Chief of 
ingincers, who opposed his ideas as im 
practical, ensued. Humphreys had lost a 
previous battle with Eads on the matter 
of hindrances to navigation created by 
the St. Louis bndge¢ 
Kngineering News at first sided with 
Gencral Humphreys, criticizing Eads for 
intemperate language. ‘The issue revolved 
around depth measurements on which 
payments depended. When the Secre 
tary of War ordered that reports on 
measurements be made to him instead 
of Humphreys, the editors appear to 
have concluded that Eads had some jus 
tification for his sharp words. In any 
event they wrote, “We hope no influence 
will be brought to bear to jeopardize the 
success Of an experiment worth more to 
the profession, as an experiment alone, 
than it will cost, and in the event of 
success, of untold benefit to the country 
at large.” Eads’ plan did succeed in 
maintaining a channel of adequate depth 
without dredging, thus establishing a 
new principle of nver hydraulics 
In a later issue the journal reported 
Captain Eads has also another 
which he 1s prepared to defend 
the use 
le WCI the flood 


idea 
He ad 
of cutoffs to permanently 
ine of the river so as to 
with levees entirely. No doubt 
if such a scheme 1s practicable, it would 
be a great 


cate 


j Wan 
at Way 


saving of money as the ex 
of the 


the commis 


pense evees 


is recommended by 
sion is some $40,000,000.” 
his idea was to be the center of another 
mtroversy several decades later, but the 


of cutoffs finally was approved 


Pile driving formulas 


Iditors during those formative years 
of the S0°s and 90’s were Charles | 
Wingate of the Record, and D. McN 
Stautter, Arthur M. Wellington and C. 
\W.. Baker for the News. Of these, Wel 
lington became perhaps the best known 
as a result of his monumental book ““The 
Theory of the Location of 
Railways.” He also acquired some un 
expected fame by his handling of the 
subject of pile driving formulas. In 1888, 
1 reader inquired as to the best formula 
for determining the safe bearing capac 
ity of a pile. This letter was answered in 
the December 29 issue by John C. 
lrautwine who recommended use of the 
formula given in his “Civil Engineer’s 
Pocket Book.’ Wellington did not agree 
with Mr. ‘Trautwine’s recommendation 
He made a study of that formula, along 
with others, included in the Hering ar- 
ticles previously referred to, and wrote a 
long footnote to the Trautwinc letter, 
which has since come to be recognized 
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WITH AN AIR LOCK but no shield a tunnel was started under the Hudson River 
in 1874. This sketch accompanied an account of the work written by editor Stauffer 
of the News following a visit to the heading in July, 1880. Before it appeared, 
a break near the airlock flooded the heading, drowning most of the workmen. 


as one of the most important statements 
ever made on that subject. 

In that footnote Wellington gave a 
very simple formula for determining the 
safe load on piles driven with a drop 
hammer, which he said produced better 
ind more consistent results than some 
of the much more complicated ones, and 
could never lead the user astray as would 
the formulas then in use. 


known as 


some of 


This formula soon became 
the Engineering formula. 
Many it ensued; these 
were summed up by Wellington in the 
issuc of Nov. 17, 1892, bv a set of “Rules 
of Practice for Pile Driving and Saft 
Load of Piles.” These rules included a 
modihcation of the drop hammer for 
mula for use when piles were driven 
with a steam hammer. It is this formula 
that is commonly used today 


News pile 
discussions of 


The Johnstown flood 


Stauffer was the central figure in an 
other famous instance of reporting when 
in 1889 the failure of an carth dam on 
the south fork of the Conemaugh River 
resulted in the inundation of Johnstown, 
Pa., with a loss of life estimated at 
With I. P. Burt, an associate editor with 
a remarkable facility for making sketches, 
Stauffer immediately set out to provide 
the with a first-hand account. 
They had considerable difficulty in reach 
ing the dam, lived on sandwiches for a 
couple of days, and spent one night in a 


2.300 


readers 
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barn. The resulting report was complete 
as to essential engineering details. 
Soon after the failure, reports appeared 
in the daily papers to the effect that an 
incompetent engineer had been placed 
in charge of the reconstruction. ‘The 
scriousness of that charge caused Wel 
lington to make a thorough investigation. 
\s a result he stated in a later 
Our information 1s positive, direct and 
unimpeachable that at no time during 
the process of rebuilding the dam was 
Wy 


ISSUC 


engineer whatever, young or old, 
good or bad, known or unknown, en 
consulted as to the work 

1 fact which will be hailed by engineers 
evervwhere with great satisfaction as re 
lieving them as a body from a heavy bur 


den of suspicion and reproach.” 


gaged on or 


The Panama Canal 


Stauffer was also the central figure in 
reporting on the Nicaragua Canal work 
\n ever increasing amount of space in 


Engineering News was given to the pro 
jected canals at Panama and Nicaragua 


during the SO0’s and 90's. For the most 
part, comment was critical as to the pro 
motional methods of Ferdinand de Les 
seps, the builder of the Suez Canal, who 
had organized a canal company for the 
Panama work. “By way of a fair start,’ 
the journal bluntly said, ‘the promoters 
modestly ask the proverbial guilcless and 


trusting public for a nominal credit of 
$50,000,000.” 


1949 


Ihe French began work at Panama ac- 
tively in 1883 and continued until the 
company failed in 1888. This failure in 
jected a spark of new life into the rival 
Nicaragua Canal project and, early in 
1891, the president of the canal com 
pany invited Mr. Stauffer to join a party 
that was going down to see the work that 
had actually it its eastern end. 
En route, his ship ran aground on a reef 
in the Caribbean. He was stranded for 
six davs_ bef being picked up by a 
rescue vessel and taken to Greytown, the 
port at the Atlantic 

Publication 


started 


end of the canal 
of Stauffer’s reports of 
progress on the never-to-be-completed 
Nicaragua Canal began in the issue of 
June 6, 1891. They were illustrated with 
drawings made by Burt from Stauffer’s 
photographs. For twenty years thereafter 
both the News and the Record were 
filled with articles of controversy, criti 
and construction as the scene 
shifted to Panama and to one of Amer 
ica’s proudest engineering enterprises. 


cism 


Typhoid fever and water supplies 


Not the chief editors but the 
other specialist members of the editorial 
staff were prominent in the important 
activities of those early journalistic days 

just as they have continued to be. One 
of these. staff members was M. N. Baker 
who had compiled the Manual of Amer 
ican Water Works, a listing of financial 
and technical information and a direc- 


only 
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THE POUGHKEEPSIE BRIDGE was one of the great engineering undertakings of 
the early days. This Engineering News sketch of the falsework was laboriously 
made from a photograph by Frederick P. Burt of the staff because reproduction 


of photographs was too costly in 1887. 
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LINING SEQUENCE for the Detroit River railroad tunnel as illustrated in Engineering 
Record in 1908. The center wall was built in a drift ahead of the shields. Invert, 
side wall and crown lining followed. 


tory of officials of all waterworks com- 
panies, which was published annually by 
the News from 1888-1897. 

During that time Mr. Baker came into 
close contact with developments in 
water purification. Learning that Wil- 
liam T. Sedgwick and Allen Hazen had 
written a paper entitled “Typhoid Fever 
in Chicago,” that indicated a definite 
connection between a sewage-polluted 
water supply and high typhoid rate. Mr. 
Baker obtained a copy of the paper. Pub- 
lished in Engineering News along with 
two following editorials, the information 


attracted wide attention. 

Appearing at a time when Chicago 
was preparing for an influx of people 
for the World’s Columbian Exposition 
of 1893, the revelations are believed to 
have been a factor in the decision to pipe 
in spring water from Waukesha, Wis., 
for use on the fair grounds. 

Engineering News, at any rate, began 
a campaign directed by Mr. Baker to 
arouse public interest in elimination of 
polluted water supplies. The water works 
associations and many state and local 
health agencies later participated in the 


campaign, and in 1917 Mr. Baker 
summed up the success of the endeavor 
in an editorial ‘“Vanishing Typhoid and 
a Bit of Editorial Retrospect.” 


The Chicago drainage canal 


Another staff member, C. S. Hill, who 
like M. N. Baker was to serve for nearly 

50 years before he retired, chalked up 
another first in technical journalism just 
before the turn of the century. What he 
did was to elevate the planning and 
planting of construction to an equal 
status with design. Sent to Chicago to 
open a regional office there, he arrived 
to find the booming prosperity of the 
early 90's slipping off into another finan 
cial depression. The World’s Fair was 
over, and the city was experiencing the 
inevitable letdown. The only large job 
under way was the drainage canal that 
the city had undertaken to reduce the 
pollution of its drinking water supply 

An on-the-foot survey of every one of 
the 27 miles of the canal convinced Hill 
that a wealth of useful information could 
be obtained there by diligent work. ““To 
me,” he said in later years, “the greatest 
revelation was that construction had a 
technique as profound as that of design; 
was just as true engineering art and 
science; was influenced by even more 
variables than was design; was as exact- 
ing of ingenuity and creative brain power 
as was design; and required the added 
capacity for shrewd business foresight 
and direction.” 

The response from contractor-readers 
to Hill's articles was enthusiastic. No 
such detailed analysis of a construction 
contractor's operations or presentation of 
his procedures had ever been published 
before. Everything was covered from 
plant layout to feeding the men. With a 
skill for which he later became well 
known, Hill had set down for contractors 
on other projects a job study of great 
value. A notable feature of these articles 
was the large number of schematic 
drawings of construction operations pre- 
pared from sketches he made on the job. 


First reports on concrete 


In the late 90’s concrete in the U.S. 
was made with natural cement. Little 
portland cement was manufactured here, 
and engineers knew little about its prop- 
erties. Almost no reinforced concrete 
was being used. Accounts in foreign jour- 
nals of the use of portland cement in 
Europe and the bold adventures of 
French and German engineers in the use 
of reinforced concrete led Hill to con- 
clude that information about this newer 
type of cement and its uses would be of 
great value to American engineers. 

About that time, Hill said in later 
years, he came under the influence of 
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the enthusiasm of E. L. Ransome and 
Fritz von Emperger, both of whom had 
been experimenting with reinforced con- 
crete. The result was a number of arti- 
cles, beginning about 1897, on cement 
manufacture and technology, and on 
reinforced concrete and concrete con- 
struction methods. Most of Hill’s time 
for ten years was given over to the prepa- 
ration of these articles. Out of them 
came ‘Reinforced Concrete” by A. W. 
Buel and C. S. Hill, published by Engi- 
neering News in 1903, the first treatise 
on reinforced concrete design and con- 
struction published in the English lan- 
guage. 
Quebec bridge collapse 


One warm August afternoon in 1907 
about 100 men were working on the 
south arm of the great cantilever bridge 
that was being built across the St. Law- 
rence River in Quebec. There was a cer- 
tain amount of tenseness in the air—the 
day before an inspector had been sent in 
haste to New York to report to the 
consulting engineer, Theodore Cooper, 
that one of the lower chord members 
was bent inward about 2 in. From New 
York the inspector was to go to Phoenix- 
ville, Pa., to carry the same word to the 
staff of the fabricators. 

At that time the south cantilever over 
the river had been completed, the big 
traveler at its outer end was being dis- 
mantled, and erection of the suspended 
span with the lighter equipment was 
under way. Still the general foreman, 
knowing how the lives of his men de- 
pended on that bent or bending chord 
member, was frankly nervous, telling the 
resident engineer that he thought they 
were playing with death. 

Without further warning, death came 
to 74 of the men, including the foreman 
and resident engineer. Slowly at first the 
outer end of the great span began to 
sink, and then with appalling swiftness 
the whole structure collapsed into a 
tangled mass of wreckage. 

Mr. Cooper in New York, after hear- 
ing the inspector’s report, had wired the 
plant at Phoenixville not to add any 
more weight to the bridge, but before 
the plant had relayed that word to Que- 
bec, the collapse had occurred. 

Editor C. W. Baker was vacationing 
in Vermont at the time. Immediately 
he telegraphed the New York office to 
have associate editor F. E. Schmitt join 
him at Quebec, since Schmitt had been 
following the work on the bridge closely. 

Meeting in Quebec the next morning 
the two editors journeyed by trolley and 
on foot to the bridge, where they found 
Henry Holgate (head of the board set 
up by the Canadian government to 
report on the failure) examining the 
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remains of the lower chord member that 
had been under observation just before 
the collapse. 

The following noon Schmitt left for 
New York with his notes and sketches 
made on the ground, some photos from 
the engineer’s file (taken before the ac- 
cident) and some exposures of his own 
showing details of the collapse. At New 
York, while these photos were being 
developed and the sketches copied in 
a form for linecuts, Schmitt interviewed 
Theodore Cooper, consultant on the 
bridge, and prepared his report, spend- 
ing the night before the next issue went 
into the mails in the print shop passing 
copy to the compositors as it was written. 

The result was a detailed report of the 
accident and a discussion of its probable 
cause — which subsequently was fully 
supported in the findings of the official 
report on the failure. Nine years later, 
when the suspended span of the rede- 
signed bridge fell into the river while 
being lifted into place from barges, a 
similar job of fast and complete report- 
ing was carried out. This time an edito- 
tial staff member witnessed the actual 
collapse, and telephoned the news. 


The Record expands 


When the first collapse occurred at 
Quebec, Engineering Record had given 
no space to reporting the accident. At 
the time of the second failure, however, 
it gave its readers a fairly detailed ac- 
count. This was due to the culmination 
of changes in editorial policy that had 
been taking place over many years. 





During this time there was a definite 
trend away from articles on plumbing 
toward the broader field of sanitary engi- 
neering under the editorship of John M. 
Goodell. An outstanding example is 
found in a series of articles by George E. 
Waring on the importance of separate 
sanitary sewers, and another series on 
water wastes, which gave details of Brit- 
ish practice in waste prevention. The 
Record also started publishing a series 
of articles on the construction operations 
on the Chicago drainage canal about a 
year after Hill’s articles appeared in the 
News. That series was the first clear 
evidence of the growing competition be- 
tween the two journals, which was to 
become so keen before the two were 
consolidated in 1917, and which re- 
vealed the Record as the champion of 
the field construction men. 

In 1915 the Record editors undertook 
to challenge the leadership of the News 
in the field of concrete design and con- 
struction through the publication of a 
series of articles on the use of a micro- 
scope in determining how to improve 
the quality of concrete. They were writ- 
ten by Nathan C. Johnson, engineer of 
tests for the Raymond Concrete Pile 
Co. At the time the Record published 
the articles, the News had only given its 
readers a very brief summary of Mr. 
Johnson’s findings as presented earlier 
before the A.S.T.M. 

A few weeks later the Record pre- 
sented additional results of Mr. John- 
son’s studies in an article entitled 
“Water, The Chief Factor In Making 








NAVIGATION PASS on the Great Kanawha River in West Virginia, as shown in 
Engineering Record in an article describing an improved type of movable dam. 





Good Concrete,” which pointed to the 
disadvantages of too mix, a sub 
ject that had been referred to 
briefly in the pages of the News up to 
that time and one that later years proved 


to be of outstanding importance 


wet a 
only 


Recruiting highway engineers for war 


The first issue of Engineering News 
Record appeared on April 5, 1917, just 
as the Umted States was entering World 
War lL. Within a short time the editorial 
and business staffs of the new magazine 
undertook to aid in recruiting engineers 
for the regiments then being organized 
France 
needed but the response to 
recruiting methods (that worked 
so well in getting men for the railroad 
regiments much too small, due 
chiefly to the fact that most of the eli 
gible young engineers and construction 
men were out of reach of the recruiting 
points 

So it was decided to try to reach them 
through the pages of Engineering News 
Record. To 


Highway engincers 


) 
were vadly 

} 
normal 


Was 


that end large notices telling 
of the need were published in its edi 
torial pages, and manv of the advertisers 
gave up their normal space for similar 
instruct 
ed to get in touch with the nearest re 
cruiting station of the 23rd Engineers, 
unit then being or 


T 
Interested men were 


messages 


ganized 

s both immediate and 
imazing indreds_ of 
neers and 
over the country sig p. Later, like 


methods 4 


highway engi 


construction men from ail 


quarrying ul 


and for the welding engineer 
An engineer war correspondent 


late summer 


ngineer 


regiment 


ike their places alongs: 


and French fellows on widels 


eparated sections of the a 
lrance, 


-anadian 


in French port 
highways and rail lines. ‘To bring fir 
hand reports of this work to the r 
1 

a war corr 
wel med by 
S. Army, 
on his wav to 
of the Oopeta 
in cngineers wer 
engaged counts of their 
work that currently by 
Engineering Ne ecord, and later r 
printed in book for 


and 
by December Tomlin Wa 
France. He visited most 
tions on which Ameri 
and WI i i 


We;T ni } 
Were UDILIS C 


Construction cost data 


Both Engineer 
ing Record began 
bid prices 
lished, and later n 


soon 


rates appeared occasionally. But publica 
tion of these data on a regular basis was 
not started until the end of 1909 

This regular publication of material 
prices and labor rates was a great help 
to engineers mm making estimates of pro 
posed work and to contractors in pre 
paring bids, especially in areas where 
they were not familiar with local prices 

After the first World War, when 
many engineers became engaged in valu 
ation work, these monthly figures also 
proved to be of value in determining the 
cost of work done in earlier years. 

Out of this application of current con 
struction data to valuation work came 
the realization that an index, which 
would show trends in construction costs 
similar to the index compiled by the 
Bureau of Labor Statistics to show the 
trend in living costs, would be of great 
alue not only to the construction in 
dustry but also to utility 
ind financial houses. Consequently, such 
an index was compiled in 1921, basing 
it on 1913, the last normal prewar year, 
to which the number 100 was assigned 

Later in the same vear, the ENR staff 
compiled a volume index, also based on 
1913, which makes it possible to com 
pare the physical volume of construction 
from vear to year regardless of fluctua 
tions in costs 


COMMISSIONS 


Introducing soil mechanics 


During the early 20's, Engineering 
News-Record pioneered in_ publishing 
information about what is com 
monly known as soil mechanics. This 
began with the publication in Septem 
ber, 1920, of a paper by the then littl 
known scientist, Karl Terzaghi who, 
teaching at Robert College in 
had undertaken to develop new 


ssure theories 


how 


whik 
| irke\ 


: : 
7 tral 
ca©riy CUCIC 


reported in this 
ippeared to be so sigmificant to 
Schmitt, editor of ENR, that h« 
1 to Dr. ‘Terzaghi that he send 
detailed reports of his later 
ind findings. These were pub 
serics of eight articles in the 
1925. In 1926 the series 


] 
in pamphlet form, and 


iggestec 


more 


for a considerable time this was the only 
English text on that subject 

Practical applications of the theories 
propounded by ‘Terzaghi soon began in 
Early in the 30's, the Los 
Angeles Bureau of Waterworks and Sup 
Ivy began applying them to the 
pa 1On 


this country 


pi DC com 


of soils in large earth dams. The 
muitcome was the development of an en 
new procedure for engineering 


Inc luded 


tests for determining the suit 


] 


ol of such work WCIC 
for earth dams and 


re COMpaction 


These methods were descnbed in four 
irticles written by R. R. Proctor, field 
engineer of the bureau, which were pub 
lished by ENR in 1933. 

Three years later ENR published an 
other notable series of articles reporting 
further developments in the application 
of the principle of soil mechanics to 
earth dam construction. These related 
to work on dams built for flood control 
in the Muskingum River valley in Ohio, 
and were wntten by Theodore T. Knap 
pen and R. R. Philippe of the U.S. En 
Office at Zanesville, Ohio. Re 
printed, both series still are in demand 


ginecr 


Great floods 


Krom the time of the Johnstown 
flood, the reporting of such disasters has 
been a basic tenct of News-Record prac 
tice, on the ground that lessons trom 
failures are potent aids to better design 
and construction. As flood control struc 
tures—dams, levees, cutoffs, wastewavs 
and the like—multiplied, accounts of 
their functioning under flood loads had 
similar engineering significance. 

Only by first-hand eye witness ac 
counts can such news be brought to the 
reader. ‘Thus it was that in 1927, W.W 
DeBerard spent ten weeks in the lower 
Mississippi Valley studying the effects 
of that year’s disastrous flood and dis 
cussing with local people the several 
proposals for flood protection that were 
then under consideration. These obser 
vations were published in a senes of 
articles, which provided the readers with 
the background against which to ap 
praise the new flood control plans when 
they were made public late in 1927 

Readers will recall that in 1936. the 
floods and the other results of the New 
England hurncane were similarly re 
ported by Waldo Bowman, V. ‘I 
Boughton, E. J. Cleary and H. W. Rich 
irdson, who covered the various devas 
tated areas in a matter of a few davs for 
publication in the next week’s issue. The 
was repeated in 1937 by both 
DeBerard and Richardson on the Mis 
sissippi and Ohio river floods 

The relative importance attached to 
such field reporting as compared to arm 


proce 
i 


] 
chair writing is summed up in an edi 
torial department adage: Mud on your 
is a badge of honor, a shine on the 
scat of your pants a disgrace 


shoes 


St. Francis Dam failure 


On March 12, 1928, St 
in southern Califorma 
March 22 issue appeared 
port by N. A. Bowers 
36 hours of the failure and including 
complete pictures and drawings. In the 
issue an editorial said \ great 
dam has gone out. For the first time in 


Francis Dam 
failed In the 
an 5-page i 
written within 


SAIC 
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history a high dam of massive masonry 
has failed and every fear of the destruc- 
tion pent up in such work is realized. 
In human respects, the memorable 
Johnstown catastrophe of 39 years was 
greater. But the washing out of an old 
neglected carth dam was not an engi- 
neering tragedy as was the destruction 
of the St. Francis Dam. Here the highest 
embodiment of modern dam building 
science crumbled ito ruin, taking a toll 
of hundreds of lives as the price of mis- 
taken confidence in its strength. 

“No final statement of why the dam 
failed can be made until the official in- 
quirics already begun are concluded. But 
Mr. Bowers’ examination of the site as 
reported in the following pages points 
unmistakably to fatal weakness in the 
foundation. The present disaster 
contains no fact or happening that 
would justify restriction of dam con- 
struction. It points the need, however, 
for an ctfective check on individual judg- 
ment concerning foundations where 
many lives are at stake.” 

The official examination and conclu 
sions bore out these orginal conten 
tions. As a result, California passed a 
law requiring all dam designs to have 
State approval, thus setting up a pro 
tective measure that had been proposed 
by the editors of Engineering News fol 
lowing the failure of the dam that caused 
the Johnstown flood in 1889. 


Many special reports 


Recognizing that it is not enough 
merely to publish the news of the in- 
dustry week by week and descriptions 
of important projects as they occur, 
Engineering News-Record has consis 
tently followed a practice of periodically 
focusing attention on important prob 
lems or situations that would benefit 
from round-up and analysis of available 
information. Thus in 1920 a report on 
the future of inland water transportation 
was published. In 1923, a survey of 
reclamation policies and_ practice ap 
peared at a time when the country’s 
thinking with respect to this important 
engineering operation was undergoing 
question and criticism. In 1924, C. S. 
Hill published a long series of articles 
on winter construction, bringing to the 
attention of the industry many practices 
which would enable the seasonal peak 
of operations which occurred in the 
spring, summer and fall to be evened 
out over a twelve-month period 


Wartime construction 


Long before the United States be 
came directly involved in World War I, 
it became obvious that the struggle was 
to be more of an engineer’s war than 
any previous one. Also because of s¢ 
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NEWS OF THE INVASION PORTS and the part played by American engineers in 


building them off the coast of France in 1944 was brought to the readers of ENR 
in first-hand accounts. 


curity requirements, the normal type of 
reporting could not be followed, yet 
there was urgent need for widespread 
dissemination of information about new 
designs and methods of construction. 

As this latter need was fully appre 
ciated by the engineering heads of the 
Army, Navy and Air Force, arrange 
ments soon were made for passes for 
editors to visit restricted operations and 
for the fast clearance of the copy they 
produced. As a result, Engineering News 
Record was able to report details of 
methods and materials used on war 
plants and at many military installations 
without violation of security restrictions 

Later, as it became certain that this 
country would soon join the conflict, 
it became evident to Waldo Bowman, 
who had become editor, that adequate 
coverage of the civil engineering opera 
tions on the farflung battle fronts ulti 
mately would call for on-the-scene staff 
reporting, just as would any construc 
tion job on the home front 

The first opportunity to institute this 
practice came in 1942 when our govern 
ment started to build a highway to 
Alaska. Engineering interest in the proj 
ect ran high, but specific information as 
to how the work was being accomplished 
was almost completely lacking. To meet 
this need, with the cooperation of the 
Army Engineers and the Bureau of 
Public Roads, H. W. Richardson was 
sent to prepare first-hand reports 

Beginning at the south end, Richard 
son worked north, sending in his notes 
and pictures by air mail. He was present 
at the “holing through” of the pioneer 


road near the boundary between Yukon 
lerritory and Alaska, getting the only 
pictures of that historic event. And then 
by making his way to the upper end of 
the highway, he became the first person 
to travel over the entire road 

Similarly in 1943 when the U.S. gov 
ernment undertook to complete the 
Inter-American highway, A. N. Carter 
was sent to visit the many scattered 
construction operations between Mexico 
and Panama. 

By that time the war activities of 
(American engineers were reaching into 
the far corners of the globe. To meet 
this need for wider coverage, Bowman 
himself went to England, North Africa 
and Persia while E. J. Cleary took over 
the assignment in South America, when 
sanitation was the requirement of first 
magnitude with which American engi 
neers were grappling. Richardson de 
parted on another visit to Alaska and on 
out to the Aleutian Islands 

lhe following vear N. A. Bowers was 
given an assignment to cover airfield, 
road and port work in the South Pacific, 
a trip that took him all the way to 
Australia. Bowman went to Europe 
again that vear to cover operations on 
the continent, particularly port camp 
and road construction and the great 
bridging operations attendant to cross 
ing the Rhine. At the same time Rich 
ardson went to the Philippines and 
Japan on a trip that included coverage 
of the atomic destruction at Hiroshima. 

Use of the military air mail services 
frequently made it possible for Engineer- 
ing News-Record to give its readers re- 



























































































































































































































































































































GENEALOGICAL HIGHLIGHTS 


Engineering News 


1874 (April) Started in Chicago by 
George H. Frost as The Engineer 
& Surveyor. Mr. Frost also was 
editor. 


1874 (May) Nome changed to Engineer, 
Architect and Surveyor 


1875 Name changed to Engineering 
News 


1876 Weekly publication begun. 
1879 Offices moved to New York. 


1882 Name changed to Engineering 
News and American Contract 
Journal 


1883 D. McN. Stouffer engaged as 
editor. 


1887 Arthur M. Wellington joined staff 
as co-editor with Stauffer. Name 
changed back to Engineering 
News 


1894 Charles Whiting Baker became 
editor. 
1895 Regional editorial office estab- 


lished in Chicago with C. S. Hill 
as first regional editor. 


1911 John A. Hill purchased the paper. 


1914 Regional editorial office estab- 
lished in San Francisco with N. A. 
Bowers as regional editor 


Engineering Record 


1877 (December) Started in New York 
by Henry C. Meyer as The Plumber 
and Sanitary Engineer, with 
Charles F. Wingate as editor. 


80 Nomed changed to The Sanitary 
Engineer and weekly publication 
begun. Mr. Meyer assumed edi- 
torial direction of the paper. 


1886 Name changed to The Sanitary, 
Engineer and Construction Record 


1887 Name changed to The Engineering 
ond Building Record 


1890 Name changed to The Engineer- 
ing Record 


1897 John M. Goodell made editor. 


Regional editorial office estab- 
lished in Chicago with S. T. Henry 
as first regional editor. 


1912 E. J. Mehren became editor. 


Engineering News-Record 


Consolidation of Engineering News and Engineering Record when 


McGraw-Hill Publishing Co. was formed. Charlies Whiting Baker 
made editor of new magazine, and E. J. Mehren a vice president 


of the company. 


917 News Bureau opened in Washington, D. C. 


1918 E. J. Mehren became editor. 


1918 Purchased and absorbed both The Contractor and The Contractors 


Review 


1924 Frank W. Wight made editor. 


1927 Willard Chevalier, business manager and former associate editor 
become publishing director after Frank Wight's death. 


1928 F. E. Schmitt became editor. 


940 Waldo Bowman became editor 


1947 Regional editorial office established in Cleveland with J. Roland 


Carr as regional editor. 


ports from these editor-war correspon 
dents within a weck or two after they 
were written. The most spectacular ex 
ample of this was Bowman’s report of 
the collapse of the Remagen Bridge 
over the Rhine while American engi 
neers were trying to repair it Bowman 
had spent the morning on the bridge 
1 scant two hours before it collapsed 
I'wo weeks after the failure ENR pub 
lished a complete report together with 
pictures and sketches, an account that 
would never have been a part of the 
record of civil cngineerng 
without Engineering News-Record’s 


hi storic: il 


practice of personal reporting of news 

Ihe history of Engineering News 
Record can well close with that incident 
because it provides a connecting link to 
the time some seventy vears earlier when 
the first editor by a like fortuitous cit 
cumstance was similarly at hand when 
in accident befell a bridge that was in 
the news of his day, the Brooklyn Bridge 

There have been many improvements 
in means for collecting news since the 
days when George H. Frost and Henry 
Mever launched their little journals, and 
many unprovements in type and cuts 
and form of presentation. There have 


also been many changes in the construc- 


tion industry and in the rez iding habits 
and needs of its members. 

Many more sources of information are 
available. Developing civilization — has 
created new diversions (some necessary, 
others merely tempting) to reduce read 
ing time, The complexity and scope of 
engineering and construction have in 
creased tremendously. Problems with 
labor and with legislation that affects 
business, have become the necessary 
concern of engincers and contractors. 

All these things have had an effect in 
changing magazines which seek to serve 
their readers adequately. ‘They have had 
an effect on Engineering News-Record. 
Nevertheless, the journal for which Mr. 
Frost wrote that first bridge accident 
report and the one that carried the 
Remagen Bridge report to its readers 
had one thing in common. It was 
summed up by each H. McGraw in the 
first issue of E gineering News Record, 
Apnl 5, 1917 in which he said, “The 
paper must be above personalities, above 
the editors and publishers — it must be 
an institution. Its principles must be so 
grounded in truth that they cannot be 
changed, its policies so well crystallized 
that they appear unconsciously in every 
issue and impress themselves on the 
reader, its traditions so entwined with 
the interests of its readers that 1t cannot 
without an unthinkable shock divorce 
itseli from their service.” 

Principles, policies and traditions are 
still basic. It is Engineering News- 
Record’s intent that on them shall be 
builded the kind of reporting and his 
tory-recording service that is required by 

a profession and an industry upon whose 
activities and works so much of Ameri- 
ca’s progress depends. 

lo report the news more fully and 
faster, to relate it to its proper back- 
ground, to point out its significance 
when that can be discerned — that is 
one of the blocks with which to build. 
Another will be to describe and appraise 
the technical developments of the art 
whether from the field or the office, at 
home or abroad. And a third will be to 
present economic and business facts 
with a frequency and an accuracy com 
mensurate with the needs of successful 
construction enterprise. 

Lastly, as a block of some importance 
to the complete edifice, the magazine 
shall vigorously, but with humility, con 
tinuously and with all the fairness and 
foresight that it can muster, praise and 
prod its readers to make the kind of 
history of civil engineering and construc- 
tion that can be read with pride and 
usefulness when the time comes for an 
other generation to take stock of the 
legacy that has been left it. 
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Molding the Future 


A SYMPOSIUM OF PROVED 


AND PROVOCATIVE IDEAS FOR BUILDING 


A GREATER AMERICA 





What are the outstanding problems whose solution would have 


the most influence on future progress? Asked of over a hundred 


top-ranking specialists, this question inaugurated the search for 


the authoritative articles presented in the following pages — 


articles immediately useful in) molding America’s future. 


lake the Waste Out of Fire Protection 
Suspension Bridges Are Safe Again. . . 
Longer Concrete Girders? Use a Hollow Box 
Water From Wastes: Concepts and Costs 
Better Concrete tor Future Dams 
\ New Horizons for Activated Sludge 
Prestressed Concrete. a New Fronties 


Pile Foundations—Less Guess, More Design 


| Lighter, Thinner Walls tor Buildings 
P | Fitting Highways to the Driver 
: How to Design Aluminum Bridges 
: Light Gage Steel Offers New Opportunities 
' Let's Stop Overdesigning Structures. . 
: Engineered Earthmoving tor the Job of the Future. 
a 


Big Timbers From Small Sticks 


ee 
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ARTICLE 


Pubhic 


Many 
of much-needed 
rials are 
corporating excessive hire-resistain 
buildings 

Vhis 
fire record and by tests and 
conducted by the National Bureau of 
Standards 

Prevention of this needless waste is 
a challenge to building officials and de 
Through their efforts, fire-re- 
yrovisions in building codes 


HARD-BAKNI 1k Iy dll 


construction na 


being wasted annuallh 


can be demonstrated by the 





Surveys 


signer 
sistan 
and in design specifications can be 
made more realistic. More economical 
buildings will result, with no decrease 
in safety to life 


codes are 


established for 
( But how far should they 
go? In particular, how much fire rt 
should be required? 
The answer is: Only as much a 


} — ie 
needed for reasonable protection 


the lives and property of the mmu 
nity Beyond that, building de 
should not go. The er Can-—and 
usually dos further if 
guards to preserve h nvestment 
to get more favorable insurance rat 
But that th ners business, not 
that of t mimnunity 

Buil vi ritimately atte 


To 





z 
° 


to THE FUTURE 


John W. Dunham 


Assistant Chief Structural Engineer 


Buildings Administration, Washington 


Lhus, in pursuing proper objectives 
building codes require that rtain 
uildings (because of size, location or 


cupancies) be practically immune to 
lestruction by fire, either inside or out 
ide. Such a requirement is obviously 
isonable, for instance, for buildings 


if unlimited size in closely built areas 


It is also logical for buildings of any 
considerable size or height in which 


onfined for 
or in which, for any reason, the 
is restricted 


1 
penal pur 


tT inmate 


How codes specity fire resistance 


Take the Waste 
Out of Fire Protection 


I) 


\lost les set up type ot n 
tion to accomplish this purpose 
variously called “fireproof fire-resi 
t fully fire-resistive In each 
case, it is the type having the greatest 
resistance to hre 
In many of the older codes, the fi 
( tan requirements — for these 
buildings are + hr. for exterior wall 
f ] ng walls and columns 
1 hr. f eam irc fl in 
f I ther ules, the a stable 
t t iS are prescribed im term 
f materials and thicknesses that ult 
t t lement ugh n 
ata tance to those ited 
Sou f k merete ft ill 
1 t in ~ concret over for 
bea n the f } 
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( 

ik AallsWel Correlating enity 
with combustible contents ot build 
ings, and combustible contents with 


occupancy, they indicate the fire re 
sistance actually required to be pro 


ided for different occupancies 


Fire load vs. fire severity 


The relation between the possible 
fire severity in a so-called *‘fireproof” 
building and the amounts of combusti 
bles present in that structure are indi 
cated in the accompanying table, pre 
pared by S. H. Ingberg of the National 
Bureau of Standards. The weights 
given are equivalent weights of com- 
bustibles having calorific values per 
pound approximately equal to wood 


ind paper; i. 7.000 to 8,000 Btu 
per Ib. Let u ill these weights per 
square foot the “fire load”—a term 
} wed from the Bntish 

Phe amounts of combustibles com 
monly associated with many occupan 
ies have been established by rveys 
f apartment buildings, offices, schools 
hospitals and warehouses, and have 


been reported in Building Materials 
ind Structures Report BMS 92, pub 
hed by the NBS. Additional infor 





mation has been acquired in 
lished surveys made for th 
the Public Buildings Admini 
ring department stores, furnitur 
f rie mattre ractori vare 





1949 © ENGINEERING NEWS-RECORD 





































| 
: 
| 














coff Hotel, Atlanta, Ga., in 1946. . . 


lb. per. sq. ft. In office and mercan 
tile occupancies, it seldom exceeded 
20 Ib. per sq. ft. and then only in lim 
ited areas used for file rooms and stor- 
age. Combustible contents found in 
industrial occupancies were more Vari 
able, but seldom were over 30 Ib. per 
sq. ft., except in storage areas. On the 
other hand, the fire loads im storage 
occupancies and in storage areas in 
connection with industrial occupan 
cies may be greater than 100 Ib. pe: 
sq. ft. These figures include an allow 
ance for combustible trim and floor 
ing 


Resistance based on fire load 


\ comparison of the above fire loads 
with the values in the table indicates 
the amount of resistance required in 
the several occupancies to avoid the 
danger of collapse from a fire within 
the building 

In the case of the heavily loaded 
occupancies, such as storage, it show 
that a higher fire resistance than her 
tofore required must be provided. © 
else, construction with a definite r¢ 
sistance must be used, and provision 


made for extinguishing the fire befor 
that resistance can be overcome In 
this stance, it appears that no econ 


omies should be atte mpted beyond the 





A Spectacular fire took the lives of ap- 
proximately one-third of the guests at the Wine- 
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But no structural damage of significance occurred. Although the 


fire lasted nearly 3 hr., it was of not over l-hr. severity, whereas the structure 


could withstand safely a fire of twice that. (Wide World Photos) 


requirements currently in force 

lor other occupancies—residential, 
institutional, assembly, business and 
mercantile important economies ap 
parently are possible without. sacrific 
ing ability to withstand a complete 
burn-out without collapse. For im 
stance, for residential occupancies, in 
cluding apartments and hotels (fire 
load of 10 Ib.), it is evident that a |-hr. 
fire resistance would be sufficient. A 
1 4-hr. resistance would give an ample 
margin of safety. 

In support of this contention 1s the 
performance of the structural elements 


SEVERITY OF FIRES 


Total Combustible Content 
(Incl. finish floor and trim) 
Assumed Btu. 


Equivalent 
Fire Severity 


Lb. per Sq. Ft per sq. ft. 
of floor area of floor area hr min 
5 40,000 0 30 
10 80,000 1 00 
15 120,000 1 30 
20 160,000 2 00 
30 240,000 3 00 
40 320,000 4 30 
50 380,000 6 00 
60 430,000 7 30 
70 500,000 9 00 






of the Winecott Hotel, Atlanta, Ga 
dunng the Dec. 7, 1946, fire (ENR 
Dec. 19, 1946, vol. p. 842). Complete 
burn-out occurred in most of the 
rooms on the ninth floor. The pat 
titions there were 3-in. terra cotta, 
plastered on both sides, which has a 
fire resistance of +5 min. to | hr. ‘They 
were exposed to fire on both. sides; 
yet in only one instance was a partition 
broken through—and that in a verv 
small area 


Excessive resistance provided 


It is obvious that the fire severity 
not duration) in this part of the build 
ing, where damage was greatest, did 











not exceed | hr. ‘That, of course. 1s 
what should be expected from the 
Winecoff fire load, which could not 
have exceeded 10 Ib. per sq. ft. in the 
rooms The bu ling has been likened 


to a good stove because it contained 


the fire without collapse 
Ihe fire resistance of the frame was 


probably in the neighborhood of 2 ln 
If this building had had 3-hr. floors 
and 4-hr. columns, it would not have 
performed me bit bette nor wouk 
it have prevented the appalling | 

life that occurred. A 14-hr 

ance in the frame would hay been 


ample 
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The toregoing considerations indi uc the most comprehensive sources 
cate that buildings for occupancies of such ratings at present 
with less than 30-lb. per sq. ft. fire 
load may safely be constructed with 
lower fire-resistance ratings than those 
required by the older codes 

The difference between constru 


Wall resistance rationalized 


The requirements for exterior walls 
in “fireproof” buildings should be con 
sidered separately from those for the 
tions having ratings required by the — other structural elements, because the 
older codes and those having ratings situation differs in several important 
that will provide needed protection respects. Except for party walls, the 
are shown in_ the accompanying exposure to fire on the outside of ex 
sketches terior walls is lighter than on the in 

Since there are many combinations — terior. Assuming that adjacent build 
of materials that will provide a given ings conform to the same code, there 
fire resistance, it is obvious that the is on the outside cither an adjoining 
ones illustrated are offered only as wall of comparable construction or an 
typical examples. Some parts of them open space. In the first instance, the 
ire based on values obtained from walls combine to prevent the spread 
tables of fire-resistance ratings: others — of fire from one building to the other 
have been estimated from ratings of In the second case, the open space 
similar constructions. BMS 92 and __ acts to cut the exposure enormously. It 
I RB\1-44. both published by NBS is very doubtful that an exposure 
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FIRE RESISTANCE RATINGS of typical constructions. Concrete aggregate is 
assumed to contain not over 30 percent quartz, chert, flint or similar material. Gypsum 
plaster is considered part of the protection over slab steel 


equivalent to |-hr. tire severity can be 
produced on a wall across an interven- 
ing space of 20 ft. 

I'wo types of exterior walls must be 
seni bearing and panel. For 
exterior bearing walls, resistance to in 
side exposure should be the same as 
for other structural elements. Resist 
ance to outside exposure, however, 
could reasonably be ae 2 hr. at zero 
spacing between buildings to | hr. at 
20-ft. spacing. In support of the latter 
hgure, it is pertment to point out that, 
with a 20-ft. separation, windows will 
have to be permitted, and even with 
shutters thev will not afford better 
protection than the }-hr. resistance 
proposed for the wall 

Panel walls, which constitute the 
exterior walls in most fireproof build 
ings, have an especially strong claim to 
separate consideration. Since struc 
tural failure of such a wall will not 
cause collapse of the structure, it is 
reasonable to permit a lower fire re 
sistance against inside exposure than 
that required for the other structural 
elements. This resistance also could 
safely vary from 2 hr. with. zero sepa 
ration to 1 hr. with a separation of 
20 ft 

Incidentally, when there is an open 
space outside of an exterior wall, the 
transmission of temperature, due to 
inside exposure, is of much less prac 
tical importance than it would be if 
there were an adjoining building. It 
may be worth while to consider 
whether the requirements of the stand 
ard test in this respect should be 
changed. A similar modification for 
roof construction 1s under considera 
tion 

The blanket requirement in_ the 
older codes for a 4-hr. resistance for 
exterior walls probably arose from con 
ditions that no longer obtain. When 
those requirements were written al 
most any wall that would have been 
structurally satisfactory had a fire re 
sistance of + hr. or more. Now, lighter 
constructions are available, and the 
resistance tO exposure is not neces 
sarily the same for both sides. To 
make possible the economical and safe 
utilization of these constructions, the 
fire-resistance requirements imposed 
should be no higher than required 
for safety 

In answer to our question then, it is 
concluded that economies in fireproof 
construction are possible and reason 
able. To achieve them, the fire-pre 
tection parts of building codes must be 
based upon quantitative data where 
they are available. Moreover, thev 
must be developed by engineering rea 
soning of a quality comparable to that 
which has been employed in establish 
ng the structural requirement 
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BRONX-WHITESTONE BRIDGE at New York to which stiffening trusses were added to the original stiffening girders and diag 
ortal stavs installed from the tower tops to eliminate objectional oscillations. 


Suspension Bridges Are Safe Again 


Ir May confidently be cxpected that 
during the next tew decades many 
long-span suspension bridges will be 
built in this country to service ow 
ever-expanding highway transportation 
system. It can be stated with equa 
confidence that now, ten vears after 
the Tacoma Narrows Bridge failed 
from aerodynamic instability, no fu 
ture suspension bndges need be threat 
ened by the same cause of failure 

As a result of one of the greatest 
‘trouble hunts” in structural engineer 
ing history, the suspension bridgc 
safe again. It is possible to list the cr 
teria for such safetv, and there are four 
large bridges now under construction 


F. H. Frankland 
Frankland and Lienhard 
Consulting Engineers 
New York, N. Y 


rin the design stage that utilize these 
criteria 

When the Tacoma Narrows Bndgc 
failed due to unknown aerodynamic 
forces, all suspension bridges immedi 
ately became suspect \ few existing 
structures required remedial measures 
to reduce threatening vibrations, but 
the great majontvy were adjudged 
imply safe without change. Nev 
theless, they were safe not because 
thev had been consciously designed to 
resist aerodynamic forces, but simply 
because their proportions and chat 


acteristics—fixed by other considera 


+ 


tions—happened to be satisfactorn 
Under the circumstances, it was imper 
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ative to imstitute studies that would 
requirements for 
aerodynamic stability in suspension 
bridge Ss. 

In cooperation with the Publi 
Roads Administration a representative 
group of suspension bridge experts 
formed the Advisory Board on the In 
vestigation of Suspension Bridges, and 
formulated a comprehensive program 
of model tests and theoretical studies 
In addition, observations of the per 
formance of existing bridges under 
aerodvnamic forces were instituted 
I'he investigations have, to a very 
great extent, clarified the character of 
the aerodvnamic forces involved. They 


reveal the basic 
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have also revealed the response of the 
structures to such forces, so that, to 
gether with the results of studies of ex 
isting bridges, we now know in a gen 
eral but definite way the influences of 
weight, proportions, and certain struc 
tural features on the dynamic behavior 
f suspension bridges. 

The use of weight alone as a steady 
ing influence on oscillations is but a 
crude and expensive means of attain 
ing the desired objective. The pro 
portions of side span to main 
lengths, the sag ratio of the cable, th 
depth of the stiffening trusses, the 
width between trusses, all have a direct 
effect on the stability of the structure 
against torsion and vertical oscillations 
Structural features, such as lateral brac 
ing and details to absorb energy that 
would otherwise be reflected in objec 
tionable vibration and oscillation, ar 
an important part of the desired end 
of a well-balanced design which is 
proof against catastrophic behavior un 
der any possible aerodynamic forces 


pal 


Bridge activity since Tacoma 


About the time of the ‘Tacoma 
Bridge failure there existed certain 
bridges that exhibited undesirable os 
cillations under specific aerodynamic 
forces, and to which remedial experi 
ments were applied. To the White 
stone Bridge were added auxilian 
trusses attached to the tops of the 
original stiffening girders, diagonal ties 
between cables and girders at the cen- 
ter of the span, and diagonal stays 
from the tops of the towers to the 
stifing girders. In the cases of the 
Thousand Islands and Deer Isle 
Bridges, diagonal stavs at the towers 
and diagonal ties at the center of 
the main span were installed. The 
use of these expedients materially te 
duced the amplitudes of vertical vi 
brations in these three bridges 


New suspension bridge undertakings 
in the ensuing 10 years were confined 
to a replacement structure for ‘Tacoma 
but now three major structures are in 
the design stage or beyond. These ar 
the Chesapeake Bay Bridge near Balti 
more, the Hudson River Bridge at 
Kingston, and the Delaware Rive: 
Bridge at Wilmington. Each has been 
designed with provision for adequate 
stiffness against torsion and _ vertical 
motion in the suspended structure. In 
addition particular care has been taken 
to avoid the effects of acrodvnami 
forces tending to generate undesirable 
motions such as flutter which. when 
present, invariably leads to a synchron 


ization of oscillations, which mav_ be 
highly dangerous 

The resulting cross-sections of the 
Tacoma and Kingston bridg ire 


shown in the accompanying drawing 
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lhe one for the Delaware River Bridge 
is similar in that two planes of lateral 
bracing are provided to add to its tor 
sional stiffness. With a 2150-ft. main 
span, it will use 20-ft. deep stiffening 
trusses set 6] ft. apart center to center 
Howard, Needles, Tammen & Bergen 
loff are the consulting engineers, with 
O. H.) Ammann the consultant on the 


uspension bridge design 
What the studies will furnish 


Some of the new provisions result 
trom orginal analysis by the designers 
sut most of them stem from the ad 

sory board studies. The results of 
the theoretical investigations are about 
to be published under the title of ““The 
Mathematical Theory of Vibration in 
Suspension Bridges.’ This work will 
present a history of early suspension 
ridge failures accompanied by a gen 
ral statement of the dynamic prob 
ems involved, and makes available to 
suspension bridge designers the follow 
ng information 

a) An hypothesis explaining the 
excitation of oscillations in suspension 
ridges 

b) A definition of the conditions 
determining the “steady state” amphi 
tude. and a choice of measures for re 
ducing it, if necessary. Section model 
tests of the suspended structure, as 
applying to any particular design, re 
juired to supply the unknowns in the 
iforementioned hypothesis, have been 
formulated 

(c) An analysis of the free vibra 
tions of a suspension bridge, and an 
“exact’’ method, involving the solu 
tion of the fourth order differential 
equation of forces during vibration 
Applications are given for various val 
ues of girder stiffness 

d) An approximate method, based 
m energy relationships and represent 
ing the configuration of thé structure 
by Fourier series. By using the latter 
method, the effects of dead load, span 
ratio, truss stiffness, and cable sag can 
be investigated, and the distnbution 
of energy storage in the various ele 
ments of the structure determined 

e) A special development of the 
energy method for bridges with con 
tinuous stiffening trusses. Numerical 
examples are given for comparisons of 
the influences of continuous trusses 
ind trusses hinged at the towers 

f) Means of applving the energy, 
method to torsional vibration, the sus 
pended structure, with top and bottom 


laterals, being considered as a_ thin 
walled tui } \ } j } } rd 
Walled we, m which Case cnord 
stresses are small and the area of the 
web members is the dominant factor 
In case but one lateral system is used 
the chord area and truss depth de 


termine the resistance of the stiffen 


ing system to torsional displacement. 
g) A demonstration ot the fact 
that the addition of a second plane of 
laterals materially increases the fre 
quency of torsional modes, as also the 
trequency of torsional movement. 1s 
natenally increased by the cxpedient 
if a stiff tie between cable and truss 
it midspan. It is now known that 
torsional rigidity in the towers is re 
sponsible for a substantial increase in 
torsional frequency, and that the bend 
ng factor of the towers has but a small 
influence on the vertical modes 

(h) An analysis by the energy 
nethod of the effect of diagonal stays 
from the tops of the towers to the 
stiffening trusses. ‘This is applied only 
to the basic modes of motion because 
of the complex redundancy of the re 
sulting system. Simplifying assump 
tions have been made in the analysis of 
these modes. If the bridge designer 
uses diagonal stays it is shown that, in 
der to make such an expedient ef 
fective, the most efficient location of 
the stay attachment to the stiffening 
truss must be determined individually 
tor each structure. An easy method has 
been developed for determining the 
static stresses and deflections as in 
fluenced by stays, as the increased re 
dundancy due to their use makes it 
impracticable to apply the so-called 
‘exact’”’ methods involving a non-lin 
car differential equation. 

(i) An explanation of the character, 
influence, and mathematical treatment 
“damping capacity.” The sources 
of damping have been classified as “in 
ternal,” “Coulomb” and “atmos 
pheric.””. The economic feasibility of 
designing for increased damping has 
been studied analytically, and numer 
ical examples have been developed. It 
has been shown that structural damp 
ing is beneficial to a degree deter 
mined by the increase in critical wind 
velocity. The relation between the full 
model and section models tested has 
been given theoretically for the differ 
nt forms of motion. Short cuts and 
convenient tables have now been de 
veloped for analyzing this type of oscil 
lation 

}) A plot of the moments and de 
flections calculated by the linearized 
theory for fifteen live load conditions 
Similar curves for comparison are de 
veloped from load tests on a model, 
whereby the analytical results are 
shown to be well within the limits of 
accuracy requisite for sound and skill 
ful design 

As a result of applving the informa 
tion developed by research, the new 
design for the Second Tacoma Nar 
rows Bridge provides about 50 percent 
increase in the dead load of the sus 
pended structure as compared to the 
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New bridges take aerodynamic forces into account: 
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Pa ee SECOND TACOMA NAR. 
—S a em ae deere! ROWS BRIDGE in Washing- 
A eee 5, Saas | Be, ys a ton will have deep stiffening 

trusses, top and bottom lateral 
systems, trussed stringers at edge 
of roadway and wind slots in the 
f roadway slab. Charles E. Andrew 
MEL is the designer of this 2800-ft. 
‘4 ; span bridge. 





KINGSTON - RHINECLIFF 
BRIDGE in New York utilizes 22 
ft. deep stiffening trusses so as to 
comply generously with the mini 
mum requirements of 1/100 of the 
1700-ft. span. Only preliminary de 
signs have been completed. D. B. 
Steinman is the designer 


frst bridge Vhis additional dead _ resistance of the structure were mainly — prehensive research will be demon- 
weight 1s mainly due to the greater relied upon to assure aerodynamic sta strated in many of the large bridges 
width and trafic capacity of the new _ bility that will undoubtedly be built in this 
bridge and adds substantially to its It is probable that air slots in bridge countrv during the next fifty vears. The 
resistance to dynamic wind _ forces roadways, as used on the new Tacoma expenditures to which the Public 
[russes are substituted for the plate | Narrows Bridge, will contribute a small Roads Administration and other agen- 
gitders of the omginal design, and amount to the behavior of a suspen- cies have so liberally contributed will 
thereby a very considerable increase in sion bridge in resisting torsional and thus be fully justified. The resulting 
vertical elastic stiffness is achieved vertical movements, although such nformation developed by the program 
The location of the deck near the — slots located in the plane of the road vill be of inestimable value for the 
horizontal plane of the top chords of — way adjacent to the stiffening trusses design of suspension bridges in general, 
the stiffening trusses and the provision — will very definitely be of value in mate even though further extended research 
of a lateral system in the plane of the rially reducing the harmful vortex may be indicated as new problems pre 
bottom chords provides a high factor shedding effects of the truss chords ent themselves. Nevertheless, it can 
against vertical and torsional oscilla Adequate resistance to torsional an be confidently stated that we now 
tions. In the light of knowledge, at vertical oscillations can, however, be — possess information which makes it 
the time the design for the new bridg designed into a structure without th possible to design safe. eficient and 
was completed, features insuring adc use of such roadway slots onomical suspension bridges of any 
quate mass and elastic and frictional Vhe value of this intensive and com feasible span length 
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Longer Concrete Girders ? 
Use a Hollow Box 


Homer M. Hadley 


Consulting Engineer 
Seattle, Washington 


Wuuoever Dears Wirn Concrer! 
speedily learns that it is heavy. The 


bridge designer, particularly, who 
secks to build long spans, is keenh 


aware of this fact. For whatever shape 
or form he may choose, it is the “150 
Ib. per cu.ft.” that finally sets the lim 
its to span length. A point is reached 


where the work and cost of carrving 





the concrete itself, apart from other 
loads, becomes too great 

\ challenging problem of the fu 
ture for concrete girders is to exten 
that point—economically  t istify 
longer spans, and to build some of the 
shorter spans more efficiently. By good 
fortune, the solution is at hand, tested 
in Europe, but barely tried in the 
United States: Use a beam section in 
the form of a hollow box 

Today the T-beam the dominant 
form of member u nn concrete 
bridges for either beams or girde It 
makes use of the roadw lab ¢ t 
flange, beneath which i 
dividual stem or web. In the bott 
ft il t 1 i 1 
is concentrated 

I} I-bea ntial i 

os ido ie ' 


build, and for certain spans it is pre 
eminently well adapted. It 
ample flange width for compressi 

stresses at midspan, and is, therefore, 
it its best where such stresses govern 
Where. continuity prevails 
ind 
the web, as at the supports of continu 
mus beams o1 


pe ssesses 


however 
compressive stresses develop im 
rigid frames, it is onl 
the stem itself, perhaps assisted bi 
compressive reinforcement, that must 
provide the necessary resistanc 

It depends upon the spans loads 
dimensions of the beam, etc... wheth« 
this fact means much or little, but in 


the case of long spans it is “b’. th 
thickness of the stem, that determin 
the number of lavers of remforcing 
is at midspan, and the thecti 

lepth and dead weight there. At th 
supports it igain this thick if 


the beam that establishes its moment 
The urved, 
soffit of 


I-beams, vic 


resisting 
rally 


Capacity 


parabolic, ontinuou 


longer-span lding mi 

num depth at mid-span, maximum at 
1, iS the logical adaptation t 
the T-beam to stress. Still, that not 


ection, and it lisad 


in cconomMIcal 
vantages grow as span length 
» read of a 
234.5 ft. in a bridge in 
vhich the stem 


upport 


over 22 ft 


lightly, enlarged mt 
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i rudimentary flange at the bottom 
In this country, in Mendocino County 
Calif. there are some T-beam spans of 
120 ft. Generally, however, in the 
United States T-beams are emploved 
in spans below 100 ft. Beyond that 
except in arches, concrete 1s replaces 
by structural stecl 


Structural advantages of box-sections 


So, for those who desire to use con 
other form of 
required if longer girder spans are t 
be built. The hollow box is the ans 

Such girders or beams may be s 
multi-celled, they 
idvantageously and 


rete, some section 





ind may b 


economically fo 


pans ranging from 50 to 250 ft. o 
more. Made up of slab and wall s 


tions 5 to 6 in. o1 in thicknes 
ind thoroughly integrated by int 
diaphragms, they off 
wumber of outstanding advantage 


1. Minimum section and minimum 


THOTC 


Tralisversc 


veight in the midspan zone wh 
very pound has greater leverage about 
the supports than pounds dk 
where in the span 

2. Room for widespread, un ( 
distribution of the tension stecl, gen 
rally in a single layer, assuring max 


} 
num lever arm of re 


\mple compression flange width 


sisting coupk 


it supports of | 


nd 1 


continuous beams an 


wes 
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+. Ready adaptability to changes of 
cb and flange thickness. 
>. Very great torsional strength in 
the single-walled form; much greater 
than that afforded by single-webbed 
beams connected by occasional dia 
phragms. , 

6. In the multi-celled form, due to 
the complete integration achieved 
probably the greatest strength, both 
longitudinal and transverse, that can 
normally be developed in any bridge 
deck of beams and girders. 


Good appearance and economy 


l'o these structural advantages 
must be added the pronounced archi 
tectural advantage that box sections 
possess as a result of size and scale 
ommensurate with span. Viewed from 
beneath they are broad and massive, 
and convey the appearance of strength 
ind_ stability. 

Lastly, but no less cogent, is the 
inherent economy of the box-section 
(his statement is made with full 
knowledge of some of the appallingly 
costly structures of this type that have 
been built in the past, but also with 
the further knowledge that good looks, 
clean lines and simplicity are also to 
be had and at low cost. There is noth 
ing inherent and automatic about 
costs, either high or low, but if good 
judgment is exercised in span layouts, 
which take fullest advantage of the 
site, and if the design is developed 
with a sustained purpose to create a 
bridge that a contractor can build cas 
ly and well, “then it must follow as 
the night the day” that costs will be 
casonable and everyone will be happy. 


Facts about design 


Probably the best approach to the 
design of box-girders is to read Uni- 
ersity of Illinois Engineering Experi- 


ment Station Bulletin No. 277 ‘The 
Strength of Monolithic Concrete 


Walls.” If not that, read BMS 61 of 
the National Bureau of Standards. 
Structural Properties of Two Non 
Reinforced Monolithic Concrete Wall 
Constructions.” Therein it will be 
found that unreinforced concrete test 
panels 8 ft. 3 in. high, 6 in. thick, 
made of 2450-lbh. concrete sustained. 
it failure, an average load of 172,000 
lb. per foot, with the load applied not 
axially but eccentrically, 2 in. in from 
one face of the wall. Knowledge of 
such facts assures equanimity when 
filleted box-girder webs of lesser height. 
held top and bottom by slabs with 
vhich they are integrally reinforced. 
ire made 5 and 6 in. thick in the mid 
span reaches where shear has its low 
est values 
Another 
well to have 


basic consideration it 1s 
in mind is the stiffness 
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FOR A 100-FT SPAN box and ‘T-sections compare like this on a half roadway width. 
Depth is same at midspan, but depth of T’s increase 50 percent at supports. Box offers 
economy in material, easier forming, and high torsional strength. 


and rigidity that inheres in a hollow 
section, the relative position of whose 
webs and flanges is maintained fixed 
by interior diaphragms that are inte 
gral with them and are spaced at 
frequent intervals. To deform such a 
rectangle appreciably, to shorten one 
diagonal and elongate the other by 
the loads that bridges present, is not 
casy of accomplishment. 

Actually, the diaphragm-stiftened 
box-section is a member unlike any 
other that has commonly been used 
in bridge decks, and possesses much 
greater strength and stiffness. For that 
reason there is no point in auto 
matically applying to it the rules that 
have governed T-beam construction, 
such as no web less than 15 in. thick 
ind no cross-web less than 10 in 
thick. ‘To apply such rules defeats the 
very purpose of hollow-section con 
struction, which is to minimize dead 
weight. Moreover, they are wholly 
unnecessary 





As for the design of box-girders 
there are no pecuhiarities, unless it be 
in assuming the extent of effective 
flange width. Considering the longer 
span length, which these girders gen 
erally have, and the wide-spread dis 
tribution of stress, which is basic in 
natural economy, it has always been 
the writer’s practice to assume that the 
full flange area, top and bottom, 1s 
effective in carrying stress. Perhaps, at 
times, this has involved transgression 
of standard bridge _ specifications. 
which limit effective flange area to 6 
times the slab thickness on either 
side of the web. But misgivings, if 
any, have always been allaved by ask 
ing the questions, “What of it? What 
sense is there in such a limitation?” 
None being discernible, the restric 
tion has been ignored with no un 
toward consequences. 

Another design assumption is that 
the webs are so connected by dia- 
phragms, slabs and reinforcement that 
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Concrete Box Girders Can Provide: 





NEW LOOK compounded of massive elements and straight lines, as achieved in 130-ft. span Logan Street Bridge at Renton, 
Washington, and 


wt 





... LIGHT WEIGHT, which is illustrated by the 180-ft. span Pont de Luzancy over the Marne in ‘France. The precast section 


being lifted weighs 90 tons, but it is 124 ft. long 
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shears divide equally between them. 
Implicit in this assumption is the 
further one that these conditions be 
realized. A diaphragm spacing 5 to 6 
tunes the depth of the girder appears 
to be quite satisfactory and to vield 
desired results. 

Very helpful assumptions in the de 
sign caleulations of concrete stress are 
that stress is uniform from top to bot 
tom of the compression flange and 
that compressive stresses in the webs 
will be ignored. The resistive couple 
of the box-section then has as its levei 
arm (its “jd") the 


center to cente: 


distance between the top and bottom 
slabs of the box 
No grave apprehensions need be 


caused by this assumption so long as 
permissible maximum _ stresses for 
remain as they are today 
one-half to three-quarters of Joint 
Committee or American Concrete In 
stitute values. Just why the design ot 
concrete bridges should be regarded 
as the desperately dangerous matte: 
that standard bridge specifications im 
ply it is, is far from clear 

In general, it will be found that 
with constant-depth sections and con 
tinuity, a depth one-twentieth of the 
span will work out satisfactonly. This 
can be reduced where necessary, at 
the price of increased reinforcement 
and increased camber 

As with all other types of structure 
box-girder spans require cambering 
It will be found that an allowance of 
‘. nm. for cach 10 ft. of interior span 
and # in. for each 10 ft. of end span 
will not depart far from the desired 
grade line in the case of normal, con 
stant-depth sections. 

About ter years ago an unusually 
shallow box-girder bridge was built with 
spans as follows: 25-ft. cantilever, 72 

73 ft., 100 ft., 35-ft. cantilever. An 
expansion joint was provided about 
the middle of the 73-ft. span. Afte: 
completion of the bridge, the deck 
sagged badly. There were no cracks 

» be seen, and the concrete was of 
excellent quality. It was puzzling and 
baffling to everyone who looked at it 
Then it was concluded that there was 
something mysteriously malign 
nected with box-girders. Finally. 
ever, a great light dawned: it 
found that the camber diagram, de 
signed, checked and then again 
checked and finally approved, called 
for cambers in the three spans of #6 in.. 
1 in. and % in. It makes a great dif- 
ference if adequate camber is or is not 
provided. 

\ further point deserves mention 
Cantilever ends are frequently advan 
tageous in minimizing the size and 
of abutment structures. They 
re, however, sensitive to temperature 


bridges 


con 
how 
was 


cost 
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changes in the roadway slab of the ad 
joining span, and will swing through 
an arc of half an inch or more, de- 
pending upon the special conditions 
obtaining. It is well, therefore, to em 
ploy a short transition slab span be 
tween the end of the cantilever and 
the point of unchanging elevation to 
avoid an abrupt discontinuity of road 
wav surface 


build 


Economical to 


When it comes to construction con 
siderations the great value of the sim 
ple formwork required for box girders 
is immediately Angles of 
90 and 45 deg. between concrete sur 
faces are the easiest to form, and will 
alwavs be found most-economical. It 
is quite possible so to design the 
bridge that its required carpentry is 


HN PTessiv¢ 


that of a cabinet maker, but let no on 
think that low costs are to be achieved 
by such means 

\s standard as domes upon state 
apitol buildings are the curving line 
of variable-depth girders in concrete 
bridges in America. Yet, as has been 
so ably and extensively demonstrated 
by the bridge division of the Cali 


fornia Highway Department, very fine 
effects are achieved by maintaining 
girder depths constant and uniform 
from end to end of the structure, and 
setting back the columns so that the 
eve follows the soffit line across the 
bridge swiftly without interruption 

his effect is to be found with stee! 
girders of constant depth. It is seen 
in the Saco River bridge on the Maine 
Turnpike, which received the Class II, 
1947 beauty award of the American 
Institute of Steel Construction, and 
in the Old Alfred Road underpass on 
that same highway, which received 
the Class III award. It adapts with 
particular nicety to concrete box gird 
ers, for beam and girder sides of con 
stant depth gladden the heart of every 
intelligent contractor 

Iwo other points regarding forms 
should be mentioned. Changes in the 
thickness of the girder webs can be 
made by gradually tapering them, or 
can be made by small abrupt offsets 
he former way assures constantly 
hanging dimension between the webs 
ind, therefore, changing core form 
dimension. The abrupt offsets give a 


f 


series onstant dimensions and 
easier carpentry. The gradual transi 


tion in web thickness is structurally 
better than offsets, but since the dif 
ference is of the most trivial impor 
tance in its effect upon the per 
formance, it can be ignored 

The other point concerns core 
forms, which generally are to be left 
in place for reasons of economy. Core 
forms should be tight and sufficienth 
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strong to withstand the pressure ot 
web concrete placed around them 
Ihey must be anchored against dis 
placement, vertical or horizontal. Be 
yond meeting these conditions, the 
contractor should be left free to build 
them of the lowest-cost materials and 
with the lowest-cost carpentry he can 
obtain. There is no point in requiring 
the same high quality of interior fin 
ish that is specified for the exterior 


Some examples 


been made to Euro 
box-section in 


Reference has 








pean use of the con 
crete bridges. One of the most not 
able examples is the Waterloo Bridge 
icross the Thames in London. This is 
me of the city’s principal bridges and 
vas built t place the old 7-span 
tone arch, which was constructed 
hortly after and in commemoration 
of the victe of Waterloo. The new 
bridge has a central span of 253 ft 
with two 250-ft. spans at either end 
It is SO ft 

The long nest concrete girder span 
known to the writer is the Villeneuve 
St. George Bridge across the Seine in 
France. It is a box-girder structure of 
three spans: 128 ft., 256 ft., 128 ft 


It has two 9-ft 

roadway 
Another European box-girder is the 

recently constructed Pont de Luzancy 


sidewalks and a 28-ft 


icross the Marne. Its span is a mere 
180 ft., but its construction of precast 
sections—there are 3 individual main 
girders—made and assembled on one 


bank, connected by prestressed rein 
forcement, and then drawn forward 
over the river by a construction cable 
way, g the half-incredible novelty 
expected in French engineering 

The Logan Street box girder bridg¢ 
across the Cedar River at Renton, 
Wash., a few miles south of Seattle, is 
shown in the views at the head of this 
irticle as well as en the preceding 
page. Its span is 130 ft. and 
there arc antilever ends. The 
roadway is 48 ft. and there are two 
6-ft. sidewalks. Loading is H20, $16. 
AASHO 44. Its overall depth is 5 ft 

The bridge the river at a 
skew of 33 deg 30 min. Because of 
this skew individual girders were em 


ves if t 


man 
35-ft 


crosses 


ploved. There are four of them, each 
5 ft. wide, spaced 14 ft. on centers, 
ind they are crowded with steel at 


midspan. Each has four 5-in. interior 
diaphragms, spaced 28 ft. 6 in. o.c 
svmmetrically about midspan. All 
warping in the deck was made to oc- 
cur in the relatively flexible roadway 
slab by the omission of any webs or 
diaphragms between the girders except 
it the outer ends of the cantilevers 
The American Pile Driving Co 
Fverett, Wash., was the contractor 
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Los Angeles County Sanitation Districts 
Los Angeles, Calif 

PH VERY THOUGHT of sung 
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In muni Mal SCWagE Al rdustria 

vastes is repugnant. Yet th ind 
f people daily na treate wate 

that has been p t vith sucl 

vastes. This contradict mdition 
one that requires « examinati 

n view of the sing demand f 

vater and increasing sts f ‘ 
eloping acceptabk tant wat 
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Since sewage ite } 
ikes are n ig la 1 
if water supply, th neept of wate 

imation fron cw } nd 
trial waste is not 1 | 
fluent from ten f thousan f 
eptic tanks and cesspools throughout 
the country has been ching int 
inderground strata for u \\ 

er water is pumped ft iquife 
inderlying septic tanks or « 
there can be no doubt that much ot 
the liquid that reaches these dis 

inks eventually finds its wavy ba 
nto the water system 

Esthetic and health considerations 

Solely on esthetic grou vit 
eference to health im tion 
ic prejudice prevent t 
vater reclaimed f1 ro mun 1 \ 
wwe and industrial wastes fi est 
yurposes—even though the stan 

f the reclaimed water nplic na 
espects with that for potable wat 

By a universal twist of reasonn 
this prejudice does not cxist if t 


reclaimed water is purified by what 
natura TO The 
ves not object to r 1imed wat 
ed with other potable sup 
water source ito which mun 
sewage and industrial wast 
ym this quirk, tw tinle. 4 
tricted use yf +} eclamat 
nay ostulated: R 
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CONSTRUCTION AND OPERATING COSTS for water-reclamation plants 


industrial wastes as the “raw material.” For plant capacities from 


monthly operating costs range from $7,500 to $27,500 


ned product is to be iced out in design, the lamation 
restricted use, certain facility must take and dispose of total 
must be observed in nflow without being able to reject 


Ihe 


perating a sewage-water reclamation any or all of undesirable wastes 
ant. Among these are inf must mecorporate all processes 
The plant must be completeh quired for disposal of sewage. Its 


arate from sewerage facilities sen ition 
ng anar It must not be relied on il restrictions and limitations im 
ose Of waste osed on a sewage treatment plant 
f separation of waste not ca >) Sewage disposal facilities should 


will be dictated by geographi 
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be capable of handling the entire 
water reclamation plant flow his 
requirement stems trom the fact that 
production of water may be inter 
rupted at any time by arrival of unde 
sirable wastes that would necessitate 
diverting the entire flow to the sewers 
and possibly emptying the entire con 
tents of the reclamation plant into 
the sewer 


3) Ihe plant should be located 
so that the mumicipal sewage supply 
is of a chemical composition that wil 
tacilitate production of an acceptable 
atisfactory-quality water 

+) Spreading areas should be avail 
able within reasonable distances from 
the plant where plant effluent may be 
distnbuted on infiltration 
through the soil 
underground 
ground 


pumped for re-use 


pel 


reac] 
unde! 


then he 


beds, 

and 
From 

may 


colate 
storage 


reservoirs it 


The necessity for spreading plant 
effluent on open beds operated as slow 
sand filters calls for production of 
well-oxidized, highly purified water » 
that odor nuisance may be eliminated 


Factors governing plant location 


Selection of sewage of satisfactory 
quality, availability of an 
capacity sewerage system and recogm 
tion of the nature of the reclaiming 
process will permit location of rec 
lamation projects without considera 
tion of the restnictive rules that govern 
sewage works sites 

A complete reclamation plant dc 
signed to produce water for unr 
stricted use might include the pr 
mary settling, aeration and final sed: 
mentation facilities of an activated 
sludge plant plus essential appurten 
ances and auniliary equipment need 
tor proper operation. 

Facilities for treatment and disposa 
of sewage sludge would not be a part 
of the reclamation plant.  Sludg: 
would be returned to the sewers from 
which the raw-water supply had been 
taken 

[he cost of construction as well as 
of operation and maintenance of a 


imple 





complete water-reclamation plant with 
capacities from 10-50 mgd. may be 
estimated from Fig. Ifa \ detailed 
breakdown of operating costs given 


in (b 
Return effluent to ground water 


Additionally, it 
find some method of returning plant 
effluent to ground-water 
that it may mingle with other waters 
before re-use. It appears likely that 
the only practical methods of return 
is the spreading of cffluent on natura 
sand beds by the fill-and-draw svstem 


seems necessary to 


storage so 
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Based upon long-period operation of 


sand beds for tlood-water dispersal 
(hig. 2), effluent spreading on natura 
filters would cost about two dollar 


per million gallon 

A number of investigators have sug 
gested that reclaimed effluent be rm 
turned to underground strata through 
wells. An analysis of unfiltered effluent 
particularly so as to grease and ot 
ganic matter content—will quickly di 
close that this method of return wil 
not be practical. Even with all the 
best-functioning oxidation 
excepting filtration, the plant cffluent 
carries sufficient organic matter in sus 
pension to clog the interstices of 
coarsest sands. Ample operating ex 
perience is available to confirm § th¢ 
results forecast by analysis 


processes 
I 


Purification through leaching 


kxperiments have been conducted 
to determine the purification efficiency 
#f natural sand beds operated as slow 
sand — filters When — well-oxidized 
effluent from sewage treatment work 
was applied to a spreading area at the 
rate of 0.5 cfs. per wetted acre during 
1 14-day test, no pollution (zero coh 
torm index) as well as aerobic condi 
tions were found at + to ~-ft. depths 
below the ground surface 
cal analvsis of sands in the 
tion bed is given in Fig. 3. 

As a result of these tests, it is con 
cluded that, under similar conditions 
1 natural sand bed may be expected 
it an equivalent 
two-week cvcle Vhe 
include 


\ mechan 


percola 


to operate successfully 
ite ona 
vould percolation for about 
i week followed by drying out. acratin 
ind complete 


ata 
surface of the bed 


reconditioning of the 












































Raw and treated municipal sew 
is directly used in agriculture, particu 





arly im arid western states. factors 
nfluencing this use are: No available 


duuting water; need of ungation fo1 
crop culture; sufficient isolation to pre 
ent nuisance; and economy. 

If the agricultural demand for water 
is relied upon for final disposal of 
sewage or plant effluent, seasonal de 
mand for irrigating waters should be 


taken into account. This considera 
tion, unfortunately, is often over 
looked. 
Effect of seasonal demand 
When seasonal demand is con 


sidered, one of two circumstances 
prevails: The area to be irrigated must 
be much larger than that needed fo: 
crop culture to accommodate wet, off 
season flow; or crop-culture lands must 
be waterlogged most of the time, irn 
gation being practiced without con 
sideration of agricultural demands and 
limitations 

[he proponent of agricultural use 
of reclaimed water must recognize that 
igricultural land cannot be fully uti- 
lized unless sewage disposal depends 


m factors other than irrigation. This 
imitation underscores the basic as 
sumption that reclamation of wate: 


for efficient agricultural use must be 
completely divorced from the whole 
issue of sewage disposal. Coupling the 
two activities together can only result 
n cither inefficient use of land or im 
proper disposal of sewage. Quite um 
ersally, it is the former 

Water reclaimed trom municipal 
sewage has an application in industry 
Direct f effluent from any 
ewage-treatment step for this pur 


re-use of 





Fig. 2. SPREADING GROUNDS-like Los Angeles County Rio Hondo flood-water 
percolating beds—are an essential step in sewage-water reclamation to overcome public 
prejudice against direct re-use of reclaimed water 
















pose is perfectly appropnate unde: 
certain circumstances. Use ot the re 
claimed effluent does not constitute a 
means of sewage disposal 

Success of the industnal-wate 
clamation system 1s dependent upon 


the existence of a sewerage system int 


which used reclaimed water, or any 

part of it, may be discharged. It 1s ot 

no concern whether the sewerage 

tem constitutes a semes of pipelines 

sewage treatment plants, a river, lake 
the ocean 


Factors limiting agricultural use 


irrigation water 1 misidered of cx 
ellent quality when it ntains (1 
less than 175 ppm. of dissolved solid 
2) not more than 50 percent sodiu 


is indicated by the equat 
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mn } ise i gat vater f 
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Grease in sewage used for imgation 
creates an acid condition in the soil 
in tune that will require liming for 
neutralization 

Public health considerations de 
nand that water reclaimed from sew 
ie and used without restriction for 





ngation must comply with the Dac 


terial-quality standards for potable sup 


ies. If this standard 1s net met, the 
eclaimed water may be used only to 
rigate nursery stock, cotton, stock 
teed and some of the grains. Ditches 
| pipes for conveying sub-standard 

t must be entirely separate trom 
hose distributing waters ot acceptable 
jualit Berry bushes and. orchards 
nay not be irngated with sub-stand 
i sater during the mpening season 


Limiting tactors tor industrial use 
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Fig.3. SIEVE ANALY 





of natural sand having a percolation rate of 0.5 cfs. per 


wetted area. No pollution and aerobic conditions were found at 4-7 ft. depths. 


174 


pounds, such as phenols; and certain 
petroleum by-products. 

Such contaminants must be kept 
out of the raw-water supply for re 
clamation plants. Discharge of the 
undesirable contaminants into the 
supply sewers will preclude the possi 
bility of water reclamation. | runk 
sewer systems that serve either concen 
trated or widely scattered industnes 
should be designed to permit exclusion 
9f objectionable material from that 
portion of the sewage flow being de 
livered to the reclamation plant 


Sewage from controlled areas 


Water reclamation from municipal 
sewage should not be confused with 
that from wastes discharged from indi 
idual industries, institutiéns or com 
»letely controlled areas. ‘Typical of re 
stricted-flow reclamation are the plants 
it the Kaiser Steel Works, Fontana, 
Calif., the Golden Gate Park in San 
Francisco and the FE] Tovar Lodge at 
the Grand Canvon of the Colorado 
n Arizona 
At such restricted-flow plants, a few 
the operating troubles characteristic 
municipal-sewage reclamation are 
encountered. Water-reclamation plants 
to serve limited areas, therefore, may 
be designed with complete assurance 
that they will perform equally well for 
ewage disposal, both types of proces 
‘ing being combined into a. single 
slant 


t 
f 
t 


Summaniing, all of the “props’’ are 
it hand for safe reclamation of water 
for unrestricted use from municipal 
ewage, provided a natural purification 
tep is a part of the reclaming process 
Percolation beds can provide this nat 
iral step 

With a better-than-average oxidized 
effluent applied to natural percola 
tion beds operated as slow sand filters, 
it is difficult to visualize how the op 
eration can fail to produce the desired 
results. Intermediate grades of water 
for special uses may be obtained by 
limiting the reclamation process to 
primary steps 

Water-reclamation plants —_ using 
municipal sewage and industrial 
wastes as the “raw material’ must be 
capable of producing an‘ all-purpose 
water to be wholly successful. If this 
end is not achieved, processing limita 
tions will render the activity unsafe 
or experimental. The process must 
be “cut and dried”’—accident-proof and 
fool-proof. It must admit of no possi 
bility of failure. Every factor that 
might lead to use of unsuitable water 
must be eliminated. The water-re 
lamation process must be judged by 
the constant—not average—quality of 
its output 
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[HE NEXT HALF CENTURY POses a par- 
ticular challenge to the concrete dam 
builder. ‘This is so because more and 
tougher-to-build dams will be required, 
ind because, despite some notable ad- 


inces in knowledge, the dam con 


crete of the past has been far from 
ideal. Some of it has been of poor 
quality: much of it misused or mis 
iderst |; all of it has been too costly 


to place and to cure 
I'wo courses of action thus beckon 
ur efforts and demand our attention 


| lo use the knowledge that w« 
now have, completely and intelligent] 


the best adaptation practica 
He of concrete as we now know it; and 
2) to seek the more logical approach, 
. the development of concrete hav 
g the particular properties desired 
tor inass construction. ‘The first course 
of action is the only recourse for the 
mimediate future; the second holds 
istly greater promise for lasting bene 
ht and the ultimate solution of our 
mass problems 

Be irmg on the second course 
may be noted that we ar 
till evaluating the load-carrving capa 
ty of concrete on the assumption that 
t is a perfectly elastic material, and 
m the further assumption of umiaxial 
This practice is still fol 
lowed in spite of the fact that we know 
oncrete behaves plastically, relieving 
highly stressed portions of a_ struc 
ture by transfer of lowe! 
stressed areas, and that stress adjust 
ments occur through long-time creep 
effects 

It is also well known that umanial 
loading seldom occurs in an actual 
structure and that the loading condi 
tions are usually either biaxial or tri 
ixial combinations. This means that 
present methods for computing the 
load-carrying capacity of structures 
give values that are too low and fac 
tors of safety that are in reality little 
more than factors of ignorance 

The kind of concrete needed for 


n 


oncrete 


: ' 
ction, 1 


loadings 


Stress to 
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ow-cust concrete dam construction 1s 
one that would have low thermal vol 
ume change, a high degree of plas 
ticity and extensibility, a high degree 


‘f impermeability, and sufficient 
strength to carry the loads without 


excessive increase in dimensions of 
the section. Frankly, we don’t know 
how to make this kind of concrete in 
the light of present-day knowledge 


ind with available materials and equip 


nent, and existing construction 
methods 

This brings us back to the first 
uirse of action, ie., the develop 
1949 
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Pa rs 


RE 


CAN WE AFFORD to build such structures with concrete much short of the ideal? 


ment of better and cheaper ways of 
adapting concrete as we now know it 
to the particular requirements of con 
crete dam construction 


Ihe volume change problem 


The troublesome temperature mse 
ind thermal shrinkage of concrete, 
vhen used for building dams, have 
given rise to of our mass con 

cte problems because the heat gen 
crated during hydration must be 
dissipated or removed. As the tempera 
ture is reduced, the volume shrinks 
This shrinkage must be carefully con 


most 


75 














COSTLY CONSTRUCTION EXPEDIENTS, such as the use of a multiplicity of 


joints, are required to adapt present-day concrete to dam construction. 


+ }ooy 
t CG ill 


der to avoid senous crack 
ing. Ingenious expedients have been 
devised to control this volume chang 


and cracking 


1. Consruction procedures 
i. Contraction joint 
». Artificial cooling of con 





g. Limits on construction lift 
h. Slot 

zo 0 v-heat cement 

3. Pozzolan 

+. Sand cement 


Air-entraining agent 
x 


c f + aaa 
ae $ 
I 1 t dam 
} } r 
Th It t iDstantia wihg in 
their design and construction 


Uniformity of top importance 





taining on 

trillion parti 

concret | 

the same numb f } e part 





would be no field 
Control of uniform 
ity starts with the manufacture, | 
essing or preparation of the ingredicnt 
materials. , 

Cement. The uniformity of 
inder a_ given 
much to be 


there 


] } 
control problem 


ybviously 


TO 


cement 
specification leaves 
Raw materials 
iry considerably which, together with 
the manufacturing processes employed 
in different plants, cause wide vat 
tions in the properties of the finish« 


cements 


desired 


Even the cement supplied from 
ingle pl int will vary through widk 
ts from time to time. Conseque 
the production of a uniform product 
from a given plant requires every prc 
jution and the application of 

throughout 














An measure 
th blending, grinding 
indling operat 
the producti f 
f n f i te dam 
n mnt )} th g id 1 
vithin na vy limits of a p t 
nin tisfactory grading cur It 
the aggregat is manufactured b 
ishing, the tvpe of equipment and 
th juen if operations to produce 
: : ; : 
ndividual particles of the desired 
har r amnart + If +} 
wDica nape are Imp rtant r thn 
iggregate material is natural sand and 
aces ae + ] +} aS 
gravel: the material must be cleane: 
lacetfina 1, 1 
parated issified and recombinec 
.a mann the final grad 
ng will b near an ideal 
rading cu 
Th mtrol of the m ture 
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tent of fine and coarse aggregat 
quires a sufhcient period of time in 


storage to permit drainage to a stable 

moisture condition, otherwise the con 
; 

trol of the concrete consistency is dif 

ficult. ‘To 


farmith 
rim of 


a | 
obtain a semblance of un 


aggregate grading, it 

necessary that it be separated into siz 
fractions of sufficiently narrow rang 
tO minimize = segregation. scp. iter 
iggregates having minimum amount 
yf undersize can be obtained most et 
fectively by finish 
batching plant. 


fhions 


screening at th 
The several size fra 
ire batched separately to im 
prove the uniformity of 
grading in the finished concrete 

Admixtures. Mass 
dav frequently contains 
aur-entraining 
pozzolanic materials. 
ire subject 


iggregat 


concrete of ¢t 
idmixtur 


such as gents ane 
These materials 


to variations in physica 


ind chemical properties depending 
upon the source of raw material Te 
the procedures required in their manu 
facture. This in’ turn 


TOQUITE ‘ con 
stant testing to determine quality anc 
uniformity. Entrained aur 
controlled to the desired percentag 
f the concrete in place, which 1% 
quires allowance for many influencing 
factors between mixer and form 
Foolproof methods are required ¢ 
prevent substitution of pozzolan 
ment and vice 


must be 


versa 
Concrete. If we succeed i n 
trolling the uniformity and quality 


f the 
then the 
] 


+ 


separate ingredient materials 
control of the uniformity of 


1€ concrete made much eas 


Nevertheless, constant inspection anc 
testing is required. The importan 
if effective field control must be fu 


ind supported by ever 
with the 


m down 


nized 
me connected work ft 


management 


Great strides have been made du 
the past two decades in the de\ 








nent of efficient and accurate batch 
ing cquipment Automaticall 
trolled weigh batchers with mplet 

ling equipment are now availabl 
nd generally required in 





truction. This eliminates the h 
n batching operation 
i record of each material ent 
batch of 


mbpination with 


concrete an 


consistency mctcl 


) les also a record of th nsist 

nev of each batch of concrete. The 
ds have proved invaluable f 

mtrol purposes because an operat 


detect any irregula 
ition of the concret 


in immediately 
tv in the compo 
i t batched 

Concrete mixers have not advance 
in parallel with batching equipment 
ind mixers now available much 
to be desired in combining the sep 


le ive 
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arte matenals to 


1 unifonniy mixed 
product 


Quite recently the impor 
tance of such factors as charging s¢ 
quence, mixer blading arrangement 
and mixer operations have been rec 
ogmized, resulting in 
Ing cfhcicency 


increased mix 

The most important factor in thy 
control of the MINING Operation is the 
control of the 


water content, because 


the water-cement ratio is the best 
criterion of concrete quality. Con 
sequently, if the cement and wate 


content are accurately controlled to 
provide uniform consistency 
batch to batch, it may be 
that the quality of the fre 
concrete will also be 
an appreciable portion mixing 
water for batch is contained as 
free water in the sand and aggregate, 
the control of the moisture content 
of the aggregates to a umform§ per 
mportant in the control 
of the water-cement ratio and mn 


from 
issumed 
shly mixed 
uniform. Since 

oT the 


cach 


centage ds 


sistency 

Phe generally accepted method of 
transporting mass concrete for dams 
is by large straight-sided bottom dump 
buckets handled by cablewav or from 
trestles. Buckets are now available 
which can be controlled during the 
dumping operation to deposit the con 
crete in lavers not exceeding 18 inches 

EK fhicicnt internal tum 
make it possible to consolidate the 
fresh concrete in place with minunum 
slump. ‘There is no 
mproperly prepared con 
joints with the modern 
equipment that is now available for 
dam construction. Chuting and con 
vevor-belt-handling of fresh concrete 
ire no longer recognized 
able construction method 

Phe final step in building a uniform 


vibrators in 


excuse for cold 
yomits oF 


ty + 
struction 


Ws accept 


concrete dam is to see that the hard 
ened concrete receives thorough moist 


curing for the specified minimum 


period of time. Here again recent 
developments in soaker hose and 
sprinkler heads have greatly facili 
tated this operation 


Materials and proportions 


In the light 


mass concrete 


present knowledge, 
mixes are designed for 


minimum cement and water contents 


consistent with the strength require 
minimum consistency 0-to 
l4-in. slump), low heat of hydration 
and volume change, and high crack 
resistan The materials used in mak 


control these 


ments 


1 oncrete largely 
desired characteristics 
Portland While Tvpe | 
portland cement has been used to 
build many concrete dams, verv large 
dams could not be built with ordinary 


Cement 


cement it present-day 


without 


construchon 
rates cracking. ‘The 
need for lower-heat cements tor dam 
construction led to the development 
starting about 1930, of “low-heat” o1 
lype LV portland cement. 
cement is produced by 
tricalcium 


serious 


Low-heat 
reducing. thx 
aluminate and 
ite compounds and increasing th 
licalcium silicate 
In reducing the 


Hh Tass ¢ 


tricalciun 





temperature  rs¢ 
and the attendant 


low-heat 


mcrete 
shrinkage due to cooling, 
beneficial only in combi 
nation with artificial cooling or with 
undesirably long periods of exposure 
between lifts. The slow rate of earh 
heat generation makes artificial cool 
ing to reduce maximum temperature 
practicable. Without artificial 
ing or some other expedient, it is 
preferable to use Type II cement hav 
ing a more rapid rate of early heat 
generation and dissipation 

Both Type IV and Type Il ce 
ments, in the order named, improve 
the extensibility or crack resistance 
of concrete and otherwise improve its 
general quality as a result of the re 
duced C.,A content, which is the 
least desirable compound in portland 
cement 

Cements for mass concrete should 
be ground to 1600 to 1800 specific 
surface to reduce bleeding, improve 
vorkability and 


Insu4©e 


cement 1s 


} 
Cool 


umiformity and te 
idequate ily strength = fo 
form removal 


Sand-Cement \rrowrock Dam 
Idaho) and Elephant Butte Dan 
New Mexico) were two of the first 


large dams to be 
cement for 
tained by 


built. The portland 
these two dams was ob 
intergrinding about equa 
parts of coarse ground cement and 


granite and sandstone at the job 


LEMS RICE erase aera 
Provides for hydration of cement 
eS aCe] 


ENTRAINED AIR-3% 0.81 Cu. Ft. 

Me le Cet Pa") 
CLO UCL Tur 

CR RL eal 

Increases workability 

BOE meu 

BCE ure mae ley 
SULT Cd 

Re LCE unt) 

BOTT mad 


GOOD DAM CONCRETE. 


ingredient would contribute. 
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[his was an cconomy measure but 


it also served to reduce temperature 


shrinkage and 


Strengths were low Dut 


Tisc, thicrindl cracking 
idequate 
\fter more than 30 years of service 


both of these dams are ex eptionally 


crack-free and watertight. Some dis 
ntegration has occurred at the down 
trcam faces, whicl uuld have beer 
iwoided by ncher face mixes 

Ihe ground sandstone and granite 


possessed no cementing qualities, anc 


ind cement not recommended fo 


dam construction in view of the avail 
ibility. of siliceous materials that d 
have cementing value 


Portland-Pozzolan Cement. Port 
land cement clinker interground with 
pozzolanic materials at the mill hav 
been used on a number of mass con 

| notably Bonn 
ville Dam and certain of the San 
Francisco-Oakland Bay Bridge pict 
The pozzolans used include calcined 
shale, calcined clay, blast furnace slag 
and volcanic tufa. All of these instal 


lations have proved satisfactory 


crete projects, most 


Exhaustive tests carried out by many 
organizations during the past 20 vear 
have conclusively demonstrated th 
superior qualities of portland-pozzolan 
for mass construction. Ther 
are, however, but few plants equipped 
to produce finished portland-pozzolan 
cement which has led to the use of 
pozzolans separately batched on the 
job. Pumicites were used in Friant 
Altus Dam in 


in the proportions of 20 


concrete 


Dam in California and 
Oklahoma 
percent and 35-percent replacements 
by weight of the portland cement, re 
spectively. Calcined now 
n Davis Dam in Arizona 
tion of 20-percent re 
placement. At Hungry Horse Dam 
in Montana. it planned to us 


shale 1s 
Deng used 


in the prop 


POZZOLAN -90 Lbs.=0.56 Cu Ft 
Reduces alkali expansion 
Be Le) 

shrinkage 
Bur 
Increases resistonce to sulfate 
OU Leaky 
Increases workability 
Contributes to strength 


a 1a ee Pe een eer 
OT TORO Ud 
concrete 
Provides strength 
a 





This is what a cubic yard would contain and what each 
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eparately-batched fly ash in propor 
tions yet to be determined, but prob 
ably around 33-percent 

When finished  portland-pozzolan 
cements become generally available, it 
will obviate the necessity of handling 
i separate maternal at the job, and 
greatly facilitate the production of uni- 
rorm mass concrete 

Pozzolans (of the 
ombination with 
ement improve the 


rete for dam 


Reduce temperature rise 
-. Reduce thermal shrinkage 
3. Develop early strength slowl 
but give high ultimate strength 
+. Increase watertightness 


nght kind) in 
Type II portland 
qualities of con 
onstruction as follows 


Improve extensibility 


LaCA 
resistance 
6. Increase plasticity or stres 
justing characteristic 
~. Reduce drying shrinkage 
S. Increas resistance ft sulfate 
itftach 
», Reduce dissolution o1 ubilty 
f past 
Reduce wate mtent 
l Imp ve workability 
Portland-Natural Cement. The U.S 


Engineers are presently emploving a 
»ortland-natural cement combination 
n the construction of one of thei 
lams Tests and experience have 
hown that such a combination also 
mparts to mass concrete many of the 
esired characteristics 

Aggregates. Within the past de 
ide, it has been discovered that cer 
tain siliceous constituents of many 
iweregates react with the alkalies in 
portland cement to cause expansion 
the concrete with attendant severe 
urfac racking. This expansive crack 
ig caused by the formation of 
is gels and the development of 
smotic pressure through the cement 
ng matrix, which acts as a semi 
pervious membrane. Mass concrete 


subject to alkali-aggregate reaction de 
teriorates but little in the interior pro 


vided it is sufficiently restrained. How 
ever, the excessive surface cracking 
provides weakened surfaces and an 


opportunity for deteriorating elements 


to gain a foothold 
Few, if any, aggregates are inert 
ither chemically or physically, and 


procedures have been developed for 
determining the chemically-active con 
stituents. When reactive aggregate 
must be used, ameliorative measures 
an be taken to minimize or eliminate 
the expansive cracking 


1. The use of low-alkali cements 
2. The use of the right kind of 
pozzolanic materials 
3. Air entrainment 
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THESE THINGS HELP: 


ee 
RE 


STRAIGHT-SIDED BUCKETS that discharge, 





™~ 


iy! 


without segregation, a mix made work 





able and cohesive by air entrainment and pozzolanic admixtures. 





aes 


INTERNAL VIBRATORS that quickly melt into place the 4 cu. yd. batches of low 
water-content concrete—the kind required in dams 


The alkal-aggregate problem, to 
gether with a recognition that surface 
texture and the type, size and inter 
connection of pores play controlling 
parts in determining the concrete 
making qualities of an aggregate, has 
led to new concepts on how to evalu 
ite aggregates. Emphasis is now being 
given to those concrete-making prop 
erties rather than the properties of the 
iggregate particles as rocks. In judg 
ng the suitability of a given aggregate 
for mass concrete purposes it is recog 
nized .that a combination of cement, 


iweregate and admixtures must be 
obtained which will be compatible 
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both chemically and physically when 
ombined into 

With a 6-in. maximum size, the 
aggregate (plus quarter inch 
for mass concrete must be separated 
into four f which with 


concrete 


oarse 


fractions, 
the sand, makes a total of five sizes of 
iggregate to be batched. If cement 
ind pozzolan are used separately and 
in alr-entraining agent this 
inakes a total, including the water, 
if nine materials to be batched. If 
the granular materials alone in a 4-cu 
vd. batch of concrete were placed side 
by side they would form a thin con 
tinuous line which would reach to 


size 


} 
used, 
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the moon and back, again emphasiz 
ing the necessity for rigid control. 

Air Entrainment. The most impor 
tant development in concrete during 
the past 30 years has been the dis 
covery that the entrainment of minute 
air bubbles in concrete greatly in 
creases its resistance to freezing and 
thawing and improves many other 
qualities. The adaptation of entrained 
aur to mass concrete was inevitable 
because it constituted a long step 
toward the ideal concrete for massive 
construction 

‘or concrete containing 6-in. aggre 
gate, the optimum percentage of au 
1s 2 to 4 percent. Each percentage 
of air entrained permits a reduction 
im water content of from 2 to 4 per 
cent and, for a given W/C ratio and 
slump, a corresponding decrease in 
cement content. Other effects of en 
trained air include 


1. Improved workability 
About 5 percent loss in strength 
for each percentage of air 
Improved handling and finishing 
qualities 
+. Reduced overall 
creting operations 
5. Reduced unit weight of concrete 
Reduced temperature rise 
thermal shrinkage 
No loss in watertightness within 
limits of air content specified 
No increase in drving shrinkag< 
within limits of air content 
specified 
Increased 
attack 
10. Reduced 
sion 


costs of con 


ind 


sulfate 


resistance = tt 


ilkali-aggregate expan 


Numerous materials will cause air 
entrained in concrete. Such 
agents vary widely in their effects on 
the concrete. We understand but 
little about the effects of size, grading, 


ind spacing of the entrained air bub 


to be 


bles or the inherent nature of the 
entraining agents on the concrete 


properties. Hence, the problems to 
be solved in developing a suitable 
specification for air entraining agents 
ippear almost beyond solution at the 
present time 


Construction procedures 


In the 1900 era. concrete was better 
adapted to building dams by the slow 
construction methods then econom 
ically feasible. In 1887 the Crystal 
Springs Dam in California was built 
with a very dry mix, hand-rammed in 
layers 3 in. deep. The fact that it is 
not so well adapted today is not be- 
cause the quality of the concrete is 
lower (it is undoubtedly much higher) 
but because concrete engineering has 
not kept up with the demands made 


upon it by the stepped-up rate of 
present construction economics. In at 
least one respect (low-cement content 
and the use of fine material other than 
cement) we are back where we were 
35 years ago. 

Studies of cracking, stress distribu 
tion, deflection, leakage and other phe 
nomena have indicated that the 
design of a concrete mix for dams is 
not something which can be carried 
out wholly in the laboratory, in the 
designing office, or on the drafting 
board. It is obvious that the enginee: 
must take into account the particula 
site conditions to which the structure 
is to be adapted; it is not so obvious 
that he should 
with the contractor's 
plans, the water diversion scheme, de 
tails of the final excavation, sequence 

f concrete placement operations, 
chmatic conditions, and similar de 
tails. Any or all of these factors, how 
may have an influence on the 
stress distnbution in the structure and 
upon the required quality of concrete 


also be concerned 


construction 


ever 


that 1s necessary to msure a reasonable 
safety 

lo control temperature rise and 
thermal shrinkage under present high 
ites of construction, it is usual prac 
tice to remove the heat by circulating 
oolant through embedded pipe sys 
tems spaced 24 to 5 ft. at similar 
ertical intervals. Sometimes this 1s 
ombined or replaced by reducing the 
initial temperature of the concrete by 
pre-cooling before it leaves the mixer 
Further control of temperature rise 
ibtamed by limits of 24 to 5 ft. o1 
height of construction lifts with min 


nargin of 


mum periods of exposure at lift su 
taces of 3 to 5 days 
Ihe volume change as the tem 


controlled by 
ontraction joints, which are usually 
keved and add matenally to 


perature 1s reduced is 


forming 


costs. These joimts in tum require 
xpensive grout pipe systems, grout 
stops. water stops and eventually 
grouting to provide a_ watertight, 
nonohithic structure 


Pronounced irregularities in the 
foundation may constitute focal 
pomts for the formation of cracks, 
equinng special construction pro 


These may consist of close 
spaced cooling pipes to reduce the 
temperature rise of the concrete; shal 
low lifts placed at a slow rate; filling 
depressions and leveling out steps by 
placing concrete up to the general 
foundation level and then waiting a 
considerabie period before proceeding 
with the construction 

If a lift surface has been exposed, 
for say a month or more, it should 
be considered as a foundation, and 
any special placing or cooling pre 


cedures 
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cautions which have been taken at the 
foundation should be repeated there. 
If the side walls of certain monoliths 
are to be exposed for a long period, 
as frequently happens when blocks are 
left low for river diversion, it may be 
advisable to install a special arrange- 
ment of cooling pipes to reduce the 
temperature gradient toward the ex 
posed face. Concrete placed in cool 
veather will develop its strength more 
slowly, but in the long run it will be 
better concrete and show fewer cracks 
than concrete placed during periods of 
hot weather. 


Looking into the future 


Probably the ideal dam concrete 
vill never be attained but, certainly, 


ve can progress much further than 
ve have. Also, engineering ingenuity 


an devise cheaper ways of adapting 
oncrete to dam construction. In one 
another, less costly concrete 
dams will come or we will build more 


Wavy OI 


ind more earth structures 

[here is much to be learned about 
portland cement and still more about 
how to make and use effective pozzo 
lans. Admixtures are in the picture 
which not only will entrain air in the 
proper manner, but also will further 
reduce water requirements and volume 
change. We understanding of 
the role of aggregates in the sequence 
of chemical reactions which transform 
i semi-liquid mass into hard stone 

Most rational design theories, which 
will take advantage of the true chai 
icteristics of concrete as a building 
material, are already on the horizon 
Knowledge is accumulating from act 
ual measurements of stress and strain 
distributions in dams. Data from 
triaxial tests of concrete and rock will 
make possible the use of this know] 
edge toward a more realistic determ 
nation of the quality of concrete ré 
quired in the interior of dams 

Prepaked concrete is made by con 
solidating coarse aggregate in place 
ind solidifying by the intrusion, 
through pipes, of a grout mixture com 
posed of cement, pozzolan, fine sand, 
idmixture and water. It has shown 
sufficient promise for dam construc 
tion that the U. S. Engineers and the 
Bureau of Reclamation have initiated 
intensive investigations. Both the ma 
terial and its use in dams are covered 
by patents. 

The mass concrete problem, and 
other similar engineering problems, 
have developed because research and 
technical advancement have not kept 
pace with practice However, engi 
neers are learning to use the technical 
tools of all sciences more completely 
and effectively and to seek the aid of 
their scientist friends 


need 
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TO MOLD THE 


FUTURE 





New Horizons for Activated Sludge 


ALTHOUGH THI \crivatep-sludge 
process is one of the most useful meth 
ods of sewage treatment vet devised, it 


has not 


reached the highest possibl 


+ 


stage of perfection Lhere are still 


many ways in which the process may 


be refined and improved to brn 


about economies in construction and 
operation, and to give bett yperating 
results 

The places TO 1OOK fT th m 

wements are in 

1) Sedimentation of ra Wag 
before acration 


2) Closer control of sludge ag 
the acrahion system 
3) Concentrating exce ctivat 


sludge in separate tank 








4&5) Re-locating cflucnt trough 
ind sludge-removal outlets in final set 
tling tanks to take advantag a 
ity currents 

6) Correlating a ppl t 
traction of sewag n 

7) Regulanzed ndit 
ur-dift 
edu + 
rand 
i it p 

i 

Be 

ize I I 1 
fon necntrate mn mn in 
lisposing of materials in th va 
pre-sedimentation — before ictivat 
ludge processing will nea ilwa 
justified. P ttling tanks are rm 
tively cheap and, up to a isonab 
limitation, remove more material at 
’ 


ower cost than other device 
) 
Any material not removed bv p 
settling must be maintained under a 
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several davs. It then must be dis 
posed of in a much more bulky condi 
tion than if it had been scttled out in 
1 primary tank 

One advantage of pre-scttling 1» that 


less of the volatile matenal useful foi 
gas production is lost 


Sludge activity and settleability 


Basically, successful operation of a 


tivated-sludge plants depends on 


control of two essential sludge charac 
terist activity and settleability 


CCTISTICS 


Typical activated-sludgc floc con 
tas zoogleal bacteria that live and 
grow under aerobic conditions and 


have the ability of abstracting dis 
solved and colloidal material from sur 
unding liquids. It is through the 
ictivitv of these bacteria that floc is 
built up and impurities are 
Other types of 
Irganisms 


removed 
and micro 
maintaining th 
ludge in biological equilibrium 

After the floc 1s 
K CpDal 


= | 
sed 


bacteria 
issist in 
built up, it must 
ted from the purified liquid 





: 
of which 


Flo 


the success 
lepends on quality of sludge flo 


imentation, 


nust sett idily and at the sam 

tim un the abili f its zooglea 

na t nove impurit It 
tunate that the greatest ability t 
n impuritic somctim ) 

vhen the sludge exhibit D et 
1g qualities 


how that, with sludge in g 


n, only a short period—perhaps 30 


ninute is required for most sewage 
npurities to attach themselves to the 
floc. But it is generally true that a 
na f activated-sludge solids, repre 


nting a weight of at least three times 
that of the daily load of suspended 
continuously — recirculated 
through the aeration system. With 
detention, it is apparent that 


the major part of the aeration period 
is devoted to maintaining sludge in 
good condition. 


Sludge age the quality criterion 





The fact that such a long detention 
of sludge masses is essential for success 
ful operation is clearly apparent afte 
examining what takes place in th 
aeration cycle. Fresh organic matte 
adsorbed on the floc is immediatch 
subjected to intense biological action 
After one day of aeration, the resulting 
products are light and voluminous with 
poor settling qualities. This condition 
is typified in the vernacular as 
index” or “bulky” 

\s the biological process proceed 
some organics are oxidized resulting 11 
production of carbon dioxide; other 
ire converted to more stabilized prod 
ucts. With pr 


olatile 


© poo 


reduction ot 
matter, settleability 
improve directly in proportion to th 
decrease in volatile matter. The deten 
tion period of an aeration tank in term 
f hours is, therefore, of fat 
than detention period ot 
olids retained under aeration in term 


gressive 


seems ft 


} 
Icss Mn 


yoTTANnce 


basic consideration 


ge—is understood, it can b 
to control aeration-tank op« 
maintaining requisite solid 
concentration, using sludge re-aerati 
in other facilities, « 
returned sludge at selected points 
its passage through the aeration tank 
step aeration). The latter permits th 
most flexible application of ludge-ag 
control and a reduction in the 
ieration tanks 

It should not be assumed that thet 
s one magic period of sludge age that 
is good for all sewage at all times. In 
sewage purification, a great vanety ot 
organic and chernical constituents art 


won " 


r adding sewage t 


size Oo 
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being treated. Some of them are morc 
usceptible to biological oxidation than 
thers. Some carbohydrates, for exam 
ple, are oxidized with relative slowness: 
their presence may require a greate! 
period of activity than other common 
materials. The essential requirement 

to provide a sludge age that will 
permit reduction or alteration of vola 
tile constituents so that good settling 
qualities result. 


Most activated-sludge plants ar 
led upon to handle intermittent 


shock loads.” It is, therefore, impor 

tant to make the aeration system sufh 
icntly flexible so that sludge age may 
x adjusted at the first indication of 
ludge-quality deterioration resulting 
trom altered loading 


Concentration tanks for excess sludge 


Sludge accumulated in the aeration 
vstem in excess of operating require 
nents must be wasted. The better the 
ettleability of the sludge through loss 
if volatiles in the acration system, the 
more compact the excess sludge will 
be and the smaller will be the volume 
tor disposal 

At this stage, it is no longer neces 
iry to maintain the aerobic condition 
of excess sludge. It may be held in a 
oncentration tank for a period neces 
iry to secure Maximum compaction 
This period will, of course, be short 
f that that will allow septic 
position and gasification 

Seldom is it desirable to waste sec 
mdary sludge to primary tanks. ‘Ihe 
mly exceptions might be in cold 
veather for convenience or with pri 
nary tanks having long detention pe 


decom 


nods. Usually the extra load thrown 
on the aeration system by an impaired 
primary effluent more than counterbal 
inces other advantages of this practice 
Once material is removed from sewage, 
it is better not to re-introduce it to the 
treatment system 


kftect of density currents 


Lhe final settling tank is an essen 
tial element of the activated-sludge 
process. Its layout and operating facili 
ties have a bearing on the effectivenes 
of the process second only to the aera 
tion system. 

In the final tanks, large volumes o 
ictivated sludge are scparated from 
purified sewage and returned to the 
ieration system, while clarified liquid 
is discharged to a waterway. ‘The vol 
ume of sludge coming to the final 
tank will fluctuate with rate of sewage 
flow Ihe rate 


f sludge re 
meet this | 


turn must 


condition and be at least 
equal that of sludge concentrated 
the final tank 
Aerated inflow to final tanks may 
contain 1,000 to 2,000 ppm. of su 


pended solids and have a specific grav 
than that of the clarified 

liquid in the final tank. As a cons 
juence, the incoming liquid plunges 
quickly to the bottom of the 
vhere its gravity is increased by furthe: 
ipid consolidation. This creates 
densitv current” of substantial mag 
tude that flows along the tank bot 
tom, impinges against the far 
rises vertically and ] 
urface to the inlet 

Effluent weirs at the far end of the 
tank are in direct line with the density 


ty greater 


tank 


91 
Wall 


returns along the 


Speed 


alae 


/ ff per min 


urrent upsurge, and some light sludge 
particles may be carried over the weirs 
With a nominal detention period of 
more than two hours, the density cut 
rent may arrive at the far end of the 
tank in 15 min. Better use of tank 
capacity and a clearer final effluent are 
obtained when overflow weirs are lo 
cated near the influent end of the tank 
to draw the clearer liquid of the re 
turning current 


Locating sludge-removal outlet 


More important to control of the 
ictivated-sludge process as a whole 1s 
the location from which concentrated 
sludge to be returned to the aeration 
svstem is removed from the final tank 

Early practice was to remove sludge 
from the influent end of rectangular 
tanks. Collector mechanisms with 
flights moving at one to three feet per 
ninute were provided to move sludge 
ilong the tank bottom to the point of 
emoval. Density currents moving at 6 
to 10 fpm. in the opposite direction 


described above) caused sludge to 
werride the flights 

Since it 1s not practical to make the 
flights with sufficient capacity to move 


I 
the entire volume of returned sludge, 


this design results in the build-up of 
ludge 
tect in depth 


blankets—sometimes — several 
This causes long deten 

yn of sludge in final tanks with con 
cequent deterioration in quality due to 
development of anaerobic conditions 

Substantially improved operating re 
sults are obtainable by withdrawing 
sludge at the end of the final tank op 
posite the inflow. This allows collector 


mechanisms to assist in moving sludge 


a; 





RE-LOCATION of points of inlet—to take advantage of density currents in final settling tanks—results in clearer effluent and elimina- 
tion of sludge blankets at New York’s Wards Island sewage treatment plant. 
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to the more desirable point of removal. 
Full advantage is thus taken of the 
density current, the chief function of 
the collectors being to move particles 
that settle out of the sludge mass that 
is moving under its own hydraulic im 
petus and at a rate faster than the 
flights 


Wards Island tanks reconstructed 


The final settling tanks of New 
I Wards Island plant, as shows 
the accompanying illustration, hay 


} ; } r : sh] 
been reconstructed (as far as possib 


Maintaining dissolved oxygen 


Maintenan 
aeration tank 
fundamental 
ful perati 
plant 

hrough Dp 
m of the tank 
kept in suspensior 
cen effective 


in satisfviny 
ited 


compressed ill 
the biological needs of 
Most of the 
is expended 

tank contents in uni 
with a certain by-pr 
aeration 

In the acration 
demand of the gr 
sludge floc is at a C 
As fresh colloidal and diss 
rial is adsorbed on the floc. 
ictivity is stimulated 
immediately 
demand can be 1 


sludgc proc ess 


mand 


ur supply ] I 
by distributing fr 
10ut the tank 

Intensity of this oxvgen 
ipparently can be corre] 
traction of impuri f 
In other words, when 
xvgen profile through an areati 
breaks uy 


} } } 
oived 


m tank 
wards, it is an indication that 
the rapid demand of soluble impurities 


This criteria 


has largely been satisfied 


can be employed to control amount ot 
air delivered to the aeration system 


Keep air-diffusion media clean 


While air-diffusion media made of 
arborundum of ceramic materials ar 
ft ind economical, they are su 


that 


' ‘ 
S Tt 


echive ) 


limits capacity 


logging 


power fol il 


logging due to impuntic 
supph has its obvious solu 
ither by 


high-tension 


air cleansing 


nani 


Step acration” for over-design flows 


tion tanks of the Wards Is 
ire also being equipped 
its that will permit ‘‘step 
rocessing. This change 
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by the fact that the 
being called 
240 mgd 

f the new 
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is the condition of th 
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\btained by maintaining higher 
e concentrations in the upstream 
the tanks. These concentra 
| educed 
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concentt 
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7 
1dge age 
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progressively 
the tanks by dilution 
sewage so. that 
- ; ) 
will carry itions less 
This means that 
imount of sludge 
be circulated through the 
greater percentage 
e in the aeration tanks 

> conditions 
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limitation of this plant rests 
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‘Modified sewage aeration” 


\ modification of the conventional 
tivated-sludge process | been re 
ntly developed for use 
treatment 
his process has been d 
New York, where it was « 
modified sewage aeration 


re only 
required 
gnated i1 


a il 


+ 


ntermediat 


riginated, as 
" Some en 
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gineers prefer to call it “high-rate ac 
tivated sludge’. While the mechanics 
f operation of this process are quite 
similar toe those of the conventional 
process, essentials differences are in 
olved 
In the “modified” process, sludge 
s not allowed to exceed an age of from 
§ to 12 hours. During this short life, 
t acquires zoogleal bacteria necessary 
for purification but the sludge is not 
iltered to the extent that it loses th« 
lities of a primary sludge 
said that this method use 
n its incipient de 
ition, the modified 
that, to minimiz 
yncentrations ity 


period and 


tention 
g are Carried in 
As the essential 
iction is dependent 
ind contact, 
fication 1s somewhat 
by the complet 


time of 


btain 
onventional cvele 
At the Jamaica, N. Y., plant, which 
unctions on the “modified 
eration” basis, removal of more than 
75 percent BOD and 80-85 percent 
1 common. Thes« 
ire secured by preliminary 
ent with coarse screens and grit 
. 2.0-2.5-hr. aeration and 2.5 
final sedimentation 

I'xcess sludge pumped to digestors 
1as a solid content of 5-7 percent. Ai 
requirements are but slightly over onc 
ialf of that for the full-cycle activated 

ludge plant 
While hourly 
juality are 


sewage 


spended solids, are 


variations in effluen 
nsiderable, average per 
formance is consistent 

The modified method of operating 
ictivated-sludge plants would seem to 
be adaptable to many places where in 
termediate treatment will be accepta 
ale. It offers advantages in lower capi 
tal cost and economies in operation 
ind in sludge disposal 

The activated-sludge process has 
proved over the years to be ayn effecti, 
nethod of sewage treatment. Its possi 
yilities and limitations have 
learly recognized. Further improv 
nents in the process seem to lie in full 
ippreciation and use of possibilities in 
ierent in the process 


been 


When an activated-sludge plant 1 
lesigned, it is essential to proportion 
s and appurtenant facilities to 
he requirement of the particular sew 
treated and to meet the rm 
juired end performance. Substantial 
ost savings plus better and more sta 
sults are possible if 
ge is taken of available 
1f the process 


ige to be 


le operating re 
full advanta 
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FIG. 1. PRECAST CONCRETE UNITS were assembled over the Mame at Esbly, France, and prestressed to form a flat-arch bridge 
spanning 243 ft. with a crown depth of only 37 in. (H. Baranger Photo) 


Prestressed Concrete—A New Frontier 


L. Coft 


Consulting Engineer 
New York, N. Y 


APPLICATION Of a virtually unexplored 
concept—prestressing—to concrete con 
struction makes possible remarkabl 
advances in structural engineering: 
Eugene Freyssinet’s five flat-arch 
bridges over the Marne near Meaux 
for instance, which have a depth at the 
crown of only 37 in. for a span of 
243 ft. (Fig. 1 shows one of these 
Roebling’s 14,000-sq.ft. jointless slab 
in a Chicago warehouse, which is only 
3 in. thick vet does not show even a 
hair crack, though it has been sub 
yected to heavy loads and large tem 
perature variations for 24 vears 
Gustave Magnel’s hangars at Brus 
sels airport with 165-ft. beams, and 
Preload Corp.’s dome at Kansas City 
spanning 180 ft., though only 5 in 
thick. 
lhe secret lies in applying forces to 
the concrete to overcome the tensile 
stresses caused by loads, volume 
changes and impact. This creates a 
concrete capable of taking tension 
without cracking, makes it an efficient 
building material with many applica 
tions apart from the spectacular ones 
cited 


The great shortcoming of concrete 
is that its strength in tension is much 
smaller than in compression, so that it 
cracks when subjected to low tensile 
stresses. To overcome this weakness. 
the usual procedure has been to rein 
force the concrete—put in steel rods 
to take the tension. The technique has 
proved verv successful with respect to 
safetv, but it has not prevented con 


crete from cracking 
Full use made of strong materials 


however, gicat 
trides have been made m improving 
the quality and strength of both con 
rete and steel. Reliable concrete with 
i compressive strength of 9,000 to 12, 
00 psi. and suitable steel with a 
tensile strength of over 200,000 psi 
in be attained readily 

However, these materials cannot be 
used to full advantage im reinforced 
mcrete beams or slabs. In the first 
place, the added expense of obtaining 
high-strength concrete is not wat 
ited. Only one-third the concrete 
n a rectangular beam—the part in 
ompression—carries stress; the part 
im tension is assumed to be cracked 
ind not contributing to the resisting 
moment. Secondly, if high-strength 
steel is used, the strain will be several 
times that of mild steel. and wide 
cracks will be formed in the beam 
under working loads 


ln recent vears 
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But full use can be made ot the 
best concrete and highest strength 
steel obtainable if the concrete is pre 
stressed. 

Since the steel 1s stretched inde 
pendently to compress the concrete. 
steel with high tensile strength is an 
asset. The reasons for this are that 
a large prestress can be applied with 
a small amount of steel and_ the 
stress losses in the steel, due to plas 
tic flow and shrinkage of the concrete, 
become proportionately smaller as the 
applied tension is increased. High 
strength concrete is advantageous be 
cause the amount of prestress that 
can be applied increases with the 
compressive strength of the concrete 
And obviously the greater the pr 
stress the greater is the bending mo 
ment that a prestressed concrete beam 
can carry 


Concrete becomes elastic 


Prestressing converts concrete into 
an elastic material—one for which 
the stresses and deformations can be 
accurately computed. Since the entire 
concrete section carries bending mo 
ment, a prestressed beam can carry 
much heavier loads without cracking 
than a reinforced concrete beam of 
the same section. Or it can span much 
greater distances than has so far been 
possible with conventionally-designed 
beams. In fact. prestressing places con 
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Some Principles of Prestressing: 


Note: When prestress 
is applied with a 

nA ue eel? tu 
ane Se Mule Me) 
leah La old 
twisting — for 
ryhslibsi hale mealen 
shown here 


Upper portion of 
| lol menT me 
ORI Tlie 


Hook bonded 
fo concrete-~ 


PRESTRESS 


SECTION I-! 


CANTILEVER STRESSES + PRESTRESS = FINAL STRESSES = 


; ; aa 
a : 


SECTION 2-2 


FIG. 2 POST CENTRALLY PRESTRESSED by tightening nut on top will not sustain tension until prestress is overcome, 


(Tm, | 
with asphalt 


3 


AX|AL COMPRESSION + UPWARD BENDING = PRESTRESS 


DOWNWARD BENDING + PRESTRESS 


= FINAL STRESSES 


SECTION 3-3 


SECTION 4-4 


FIG.3 BEAM PRESTRESSED by tightening nuts on straight bars near beam bottom cannot crack under loads until 
prestress is counteracted. Stresses are much lower than for centrally applied prestress. 


OT ee aed 
fo concrete 


oe 


Note: Location 
and magnitude 
of moximum 
diagonal tersion 
will vary with 
loading, prestress 
eTaloMeel telus gL 


BENDING PRESTRESS 


aT 


SECTION 5-5 
VERTICAL PRESTRESS + AXIAL PRESTRESS = DIAGONAL PRESTRESS 


SECTION 6-6 


8 »/ 


BENDING STRESSES PRESTRESS = 


SECTION 7-7 
BENDING STRESSES + DIAGONAL PRESTRESS 


E 


SECTION 8-8 


FINAL BENDING STRESSES 


= NEGLIGIBLE TENSION 


FIG. 4 UNIFORMLY LOADED BEAM prestressed with cable curved to form a parabola is more efficient than the 
beams in Fig.l!and 2. There is no tension due to bending, and diagonal tension is practicclly negligible. 
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crete in- full economic 
with structural steel. 

One of the most impressive charac 
teristics of prestressing 1s that it en 
ables long-span beams to be con 
structed of short, precast units. Much 
like a group of books can be lifted 
from a shelf by applying longitudinal 
pressure to the end pair, such a beam 
is given a monolithic character by the 
prestress 


competition 


Another big advantage 1s that if 
heavy loads induce large deflections 


and cause slight cracks, a prestressed 
beam will recover its original shape 
and the cracks will be effectively scaled 
when the loads are removed. ‘Tests 
were made by the John A. Rocbling’s 
Sons Co. in which a 10-ft. long, 13 in 
thick, 
deflected as much as 3 in. or | 40th 
the span. Despite this large deflection 
the slab returned to its original shape 
on removal of the load, no cracks be 
ing apparent 

Erection of prc stressed, precast con 
crete structural members, even of ver 


prestressed concrete slab wa 


long spans, does not differ verv much 
from that of structural steel. A few 
extra prestressing cables can easily be 
put in to take care of temporary 
(such as those due to canti 
erection) and_ later 
These members can withstand rough 
handling because of their resilencc 


stresses 


lever removed 


Principles of prestressing 


Prestressed concrete is not entirely 
new. It dates back at least to 1556, 
when a patent specification was issued 
to P. H. Jackson of San Francisco. In 
1928, R. E. Dill of Alexandria, Neb 
obtained a patent for the construction 
of prestressed concrete units with un 
bonded steel. In that year also, Eugene 
Freyssinet filed his fundamental patent 
in France; he demonstrated that high 
strength steel is essential to the succes 
of prestressing 

Since then, many prestressed con 
crete structures been erected 
throughout Europe, the contracts be 
ing obtained in sharp competition 
with other methods of construction 
because prestressing was shown to b« 
more economical. In the United States 
prestressing has been used for water 


have 


Walrc 
house floor slab, a suspension. bridgc 
roadway slab and a bridge now being 
bunlt in Philadelphia. In South Amer 
ica, several large prestressed bridges arc 
planned or under construction 


tanks, pressure pipes, piles, a 


The basic principles of prestressing 
were illustrated simply in Dill’s patent 
specifications. He showed how a post 
can be centrally prestressed by a bat 
threaded at one end and hooked into 
the concrete at the other (Fig. 2) 
With the exception of the hook, the 


bar was coated with asphalt, prior to 
embedment in the concrete, to pre 
vent bond. After the concrete hard- 
ened, the rod was stressed by tighten- 
ing a nut on the threaded end. This 
placed a uniform compression on the 
concrete. Then, if the post were sub 
jected to cantilever bending moment, 
the stresses on any cross section were 
the sum of the precompression and 
the bending stresses. There could be 
no tension anywhere in the post until 
the precompression was overcom 


Beam stresses canceled out 


lor a simply-supported beam, Duill 
miutted the hook and used instead 
isphalt-coated bars with two threadc« 
ends, to enable them to be tensioned 
trom either end. Placed near the bot 
tom of the beam, the bars—when 
stretched by tightening of the nuts on 
the threaded ends—caused a relatively 
large compressive stress at the bottom 
of the beam and a small tensile stress 
it the top (Fig. 3). Since loads pro 
duced tension on the bottom and com 
pression on top, the prestresses and 
load stresses were of opposite sign 
and tended to cancel each othe: 
Again, there could be no tension in 
the concrete at the critical section un 
til the axial and bending precompres 
sion stresses in the concrete were over 
COTNIC 

The distance between the steel and 
the neutral axis of the beam in Fig. 3 
was a constant. However, varving this 
distance in accordance with the bend 
ing moments caused by the applied 
load is much more effective. For a um 
form load, more economical results 
are obtained with the steel forming a 
parabola with the vertex at the center 
of the span near the bottom of th« 
beam (Fig. 4 Then, the bending 
moment diagram for the prestress has 
the same shape as the moment dia 
gram for the uniform load, but the or 
dinates differ in sign. The final stress 
at anv section is the sum. of. the 
to thesc 
the axial precompression 

Because the slope — constanth 
changes, the stecl exerts an uplift on 
the beam throughout its length 
forces reduce the shear and 
quently the diagonal tension. This is 
further reduced by the axial precom 
pression. stress, which is opposite in 


stresses duc moments, plu 


Phes« 


COTISCE 


direction to the horizontal shear 
Another method of varving the dis 
tance between the neutral axis and the 
steel is to keep the stcel straight and 
camber the beam or varv its moment 
or inertia. In this manner A. Paduart 
built a° pedestrian overpass of 145-ft 
span in Belgium. and experimental 
100-ft. beams with rises of 1 /60th to 
1 90th of the span. Magnel also favors 
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this procedure because it eliminates 
the need for friction-reducing devices 
at points where the steel changes di 
rection. His continuous bridge under 
construction at Sclayn near Namur, 
with two 205-ft. spans, contains only 
straight prestressing steel, the concrete 
softs bemg arched to provide the re 
quired design eccentricities 

If, after the prestress is applied, the 
concrete shortens because of plastic 
flow or shrinkage, the tension in the 
steel and the prestress in the concrete 
ire reduced. As Frevssinet showed. 
the losses in tension can be very large 
steel rods, 
cannot be stretched safelv to 
more than 30,000 psi. For. instance 
if the shortening amounts to 0.0005 
n. and the modulus of elasticity of the 
stecl is 30,000,000, the loss of stress 
will be 15,000 psi., or half the stress 
available for tensioning. Obviously 
normal steel has little reserve for vol 
ume changes in the concrete 


for normal low-carbon 


vhich 


Type of steel and concrete desired 


High-strength wire must be used 
With initial stresses of 150,000 psi. 
this steel can take the losses of 20,000 
to 30,000 psi. that usually occu 
without appreciably altering the chat 
acter of the structure. 

[he steel should preferably be cold 
drawn wire with a tensile strength of 
over 200,000 psi, and a proportional 
Iimit larger than the design stress 
Within design ranges, it should not 
creep 

lor cconomy, the volume of con 
crete must be kept to a mmimum, not 
only to reduce dead weight, but also 
to minimize the amount of steel 
necded for prestressing. Hence th 
should have a compressive 
ultimate strength of at least 5,000 psi 
to pustify a 
should be 


uch a 


concrete 


2,000-psi. design stress, and 
ist in an efficient shape 
in HT or hollow rectangle 


The question of bond 


The prestress can be applied to the 
concrete by the wires with or without 
With bond, the steel is ten 
sioned against exterior anchors, then 
embedded in the concrete, and after 


} 
} ret } 
til mrcregvte Nas 


bond 


hardened, the steel 
from the In this 
1 nr 1 ] } 
precompression is apphed to 


cleased inchors 
Hanwe4r, } 
the beam along its entire length, but 
the exact distribution of stress is in 
doubt 

When the steel is not bonded to the 
concrete, it is generally placed in ducts 
or pipes in the concrete and ten 
sioned against the hardened beam 
With this method the stress distribu 
tion is known at all times, and the 
need for heavy independent anchor 
is eliminated 
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FIG. 5 


THE DOUBLE-ACTING JACK used by Freyssinet stretches the wires with 


one action (left) and pushes plug into place to anchor them with second action (right) 


Distributing 


Woterproof fabric 


FIG. 6. MAGNEL’S JACK stresses two wires at a time. 


by forcing steel wedges into wedge-shaped grooves in a cast steel “sandwich” plate. 


Bonded initiated by 
perfected by Ewald 
Hover in Germany. It 1s an excellent 


method for short ums, which 


prestre SS Wad 


Krevssinet and 


require 
small prestress forces. although the 
losses from volume changes are con 
iderable. Strong anchors must be used 


to take the thrust of the wires before 
it is rcleased to the concrete 
Generally, the maximum size wire 
used for bonded prestres No. ¢ 
bridge wire of 0.192-in. dia., but even 
tl ma Size 1S questionabl Lhe 
wing of the wire leaves it with such 
smooth surface that additional pro 
sion for gripping the concrete is de 
irable 
Hover has placed bonded pre 


tressed concrete on an industrial basis 


fo: short spans. He uses piano wire of 
: : 


le thar 1) 1; vith a tensile 





These wires are then anchored 


strength of 350,000 psi. and a propor 
tional limit of about 85 percent of 
this. (Because of the smoothness, not 
withstanding the small size of this 
wire, the amount of bond obtained is 
open to question The anchorages 
are placed several hundred feet apart, 
and the forms for several members are 
placed between them 

Hover threads the wires through the 
forms, applies the tension by jacking 
igainst the anchors, places the con 
crete, and then, after the 
cuts the 


concrete ha 


With sev 


hardened 
} 


wires 


ral rows of forms, prestressed beam 
e produced in large quantities 

In the U.S., Schorer has developed 
in. effective method for bonded pr 


tress without outside anchorages 
Both Freyssinet and Magne! precast 


th ncrete with the cables in ducts 
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tension the steel with jacks acting 
against the concrete, and then grout 
the cables in, establishing bond. On 
the other hand, using a similar pro 
cedure, the Roebling Company omits 
the grouting, to assure independent 
iction of the cables. Galvanized 
stranded cables, which are immune to 
corrosion from humidity, are used. 
Surrounded by concrete, they are pro 
tected against harmful chemical atmos 
pheres 

For slabs or beams in which the 
cables have a small curvature, Roeb 
ling passes the steel through pipes or 
paraffined paper tubes to prevent bond 
For long spans, a hollow rectangular 
beam is used with cables extending 
its length in the hollow in the form 
of a parabola and anchored over the 
supports (Fig. 8). At frequent inter 
vals, the steel bears against saddles, 
which are attached to internal con 
crete diaphragms between the webs 
and which permit sharp curvatures in 
the cables without fear of undue fric 
tion losses. ‘l’ensioning the steel causes 
upward forces at the saddles, produc 
ing moments and shears opposite in 
sign to those caused by loads. Also, 
the concrete is kept in compression by 
the axial thrust exerted by the anchor 
plates at the ends. 

A similar technique was used by 
lranz Dischimger in his 223-ft. canti 
lever bridge erected in 1939 at Aue, 
Germany. He used exposed high yield 
point rods, anchored at the ends and 
jacked down at intermediate points 
against concrete diaphragms 

Dead-load moments and shears can 
be eliminated entirely, if desired. A 
part of the live load is carried directly 
by the cables. In design, this load is 
distributed between the cables and 
the concrete in the same manner as 
it is apportioned between cables and 


stiffening trusses for suspension 
bridges 
Until recently, the maximum size 


used for single wires with end an 
chorage and no bond has been a No. 6 
bridge wire, but now a 0.276-in. dia, 
wire has become available. In contrast, 
iny size stranded bridge cable may be 
used, limited only by the capacity of 
the prestressing jack. A maximum siz¢ 
of 24 in. is suggested by the Roebling 
Company for bridge rope with an al 
lowable tensile stress of 100,000 psi 
for use in simply supported bridges 
having spans up to 250 ft 


Fensioning and anchoring techniques 


methods are in common 
use for tensioning the wires and an 
choring them. Freyssinet, for instance 
uses double-acting jacks. He anchors 
the wires between a conical wedge and 
i conical funnel cast in the end of 


Various 
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cach cable duct (lig. 5). To apply 
the prestress, he fixes the wires two at 
a time by wedges to the jack, and 
after all the wires are connected, he 
applies the tension. He generally 
stresses 12 to 20 No. 6 wires at the 
same time, applying a force of 40 to 
70 kips (design stress, after allowing 
for losses, 120,000 psi.). When the 
vires are properly tensioned, the coni 
cal wedge is pushed into the funnel by 
a second action of the jack, clamp- 
ing the wires against the metal spiral 
lining of the funnel. Finally, he grouts 
the wires in place through an opening 
in the wedge. 

Magnel advocates tensioning onl 
two wires at a time, contends that 
stressing a greater number does not 
result in equal tensioning of all wires 
He uses a jack with a capacity of less 
than 10 tons. The wires, tensioned 
two by two, are anchored in the same 
sequence to a cast steel “sandwich” 
plate, which acts against a cast steel 
listributing plate (Fig. 6). Each sand 
wich plate is provided with four wedge 
shaped grooves, in each of which two 
vires are secured with a cast. steel 
wedge. He also grouts the wires in 
place, to protect them against corro 
ion and to supplement the anchorage 

The principal advantage of this 
method is that cables containing 
large number of wires can be ased 

However, it 1s somewhat more ex 
pensive than Freyssinet’s method 
ind tensioning takes longer 

The method of anchoring accounts 
for the different arrangement of wires 
in the Frevyssinet and Magnel svstems 
Using a conical anchorage, Frevssinet 
groups the wires of each cable in a 
circle, preferable in holes cast in the 
concrete, keeping them in_ position 
with spiral wire spacers (Fig. 5), 
clse he wraps the cable with bitum: 
nous paper or thin steel sheeting be 
fore placing the concrete. On the 
other hand, Magnel, because of the 
irrangement of the sandwich-plate an 
chorages, sets his wires in a rectangu 
lar pattern, using perforated sheet 
metal spacers. They are placed inside 
a rectangular metal duct. which can 
be removed after the concrete has 
hardened and before the wires are pre 
stressed 

As an alternative procedure, the 
Roebling Company has developed a 
method of prestressing in which the 
ends of wire strands are anchored at 
the ends of the beam or slab by bond 
ind tensioned by forked jacks at the 
center (Fig. 7). The jacks pull to 
gether opposing pairs of strands, which 
then are connected by plate and bolt 
issemblies 

However, the advantages of the 
Roebling technique, whether end or 


‘Strands bonded to 
A Tae te ek) 





en mo 
fo prevent bond 


FIG. 7. PRESTRESSING METHOD of the Roebling Co. in which wire strands are 
anchored at the ends of a slab and tensioned by forked jacks at the center 





FIG. 8. HOLLOW BEAM prestressed with a cable following a parabolic curve. 


center prestressing 1s used, is that it 
contains nothing even remotely ex- 
perimental. The strands are provided 
with sockets or swaged terminals to 
enable them to be attached to the 
jacks, anchor plates or each other with 
screw fittings commonly used in the 
cable industry. The stranded cables 
are made immune to creep in manu 
facture, as shown by the record of 
numerous suspension bridges where 
this tvpe of cable has been used at 
100,000 psi. Not bonded to the con 
crete, except where desired for an 
chorage, the cables may be adjusted 
at any time to compensate for volume 
changes of the concrete, or to enable 
the beam to take greater loads than 
originally planned. Also, when de 
sired, the cable stresses can be checked 


Method for tanks and domes 


Ihe Preload Corp. applies prestress 
to walls and domes of circular tanks 
by wrapping an endless wire under 
tension around the structure. The wire 
is drawn through a die to develop the 
required stress. Initially of 0.162-in 
dia., with a yield point exceeding 
180,000 psi. and an ultimate strength 
over 220,000 psi., the wire is stressed 
to 140,000 psi. as it is laid around the 
concrete, allowing 30,000 psi. stress 


loss from all causes 
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Generally, winding starts at the bot 
tom of the tank or dome ring, with 
the wire secured to anchor bolts, and 
each coil is connected to the follow 
ing coil with a special torpedo splice 
At the top, the wire is again fastened 
to anchor bolts. Finally, a concrete 
covering is placed over the wires 
generally pneumatically 


Prospects for prestressing in U. S. 


Prestressed concrete will surely be 
used extensively by American engi 
neers once they are familiar with its 
merits. The design is simple and based 
on conventional procedures as prac 
ticed with other homogeneous mate 
rials. Nevertheless, structural solutions 
far beyond our present standards of 
concrete engineering can be worked 
out with comparative ease. In every- 
day work, prestressing should relieve 
many structural worries derived from 
the weakness of concrete in tension 
and the subsequent cracking 

In its application, prestressed con 
crete offers strong possibilities for mass 
production of structural members un 
ler close shop control. Used in con 
junction with industrialized precast 
ing, and easily erected, it should be 
fully competitive with other structural 
materials in the U.S. as it is in 
Kurope 
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Pile Foundations—Less Guess, 


William W. Moore 


Dames & Moore, Consulting Engineers 
San Francisco, Calif 


Niort 


certainty and safety introduced int 


MONEY could be saved, more volves a multiplicity of unstated an 
frequently unrecognized 
foundation practice, by accurately di may be of 
termining pile lengths than through tance in the 
any other development. If the million the structu 
of piles that will be used in the next u 
fifty years could each be driven to ex fic 
actly the correct depth to preclude or — be 


settlement, 


assumption 
] hicl paral sant i . 
which paramount MNpor 


satisfactory behavior o 


re. Foremost among thes« 
ited assumptions is that the de 
ction or settlement of the piling wil 

vithin the limits permissible and 
ther ICCC for the structure concerned 


sredetermine later ptable 
I | 
] 





would be no cracked structures to re Since the selection of the “allowabl 
pair. If the amount of piling need¢ load” has frequently been predicated 
for a job could be more accurately esti upon experience or observations of 
mated, the costly practice of making ther structures in the vicinity, the 
up for overlengths or underlength umption includes a stipulation that 
vould be eliminated. ettlement which has been acceptab! 
Ir im economic point of view for previous structures within — the 
pile length determination range of experience will also be appr 
to be the most fruitt I priate for the structure being planned 
em that foundation engineers can un By the same token it is assumed that 
dertake to solve the loads on the proposed pile group 
Fortunately, the accumulating knowl- — will cause settlements similar to thos 
edge of the science of soil mechanics previously experienced. The possibl 
offers a key to the solution. For end fallacy ef such broad assumptions ma 


bearing piles on relatively unyielding be appreciated by considering the sct 
tlements 


} 


lengths, of 

















i jure UTS¢ ind deflections that might b 
i idily found: just make cnougl permissible for certain extremely dif 
to locate the bearing strata. It ferent types of structures—such a 
yiles that depend wholly t, steel-frame industrial building o1 
on skin friction tl troubk tl ne hand, and a heavy, rclati 
If they are to be ercom rittle masonry building on the othe 
such time-honored practices as th s 
ee lela f Ss Disadvantages of formulas 
tp al nulas must \s th theones and mcept t 
tered and in i ibandon ther pha of structural design an 
The nece iv new mn t inaly yrogressed through th ca 
be to design the piling for th tt nginee if nearly a century ago cam 
ment that the supported structu » torea that a more ra ial approa 
vithstan Lx g n ’ to th p iblem of etermining p 
the ne 1 equirement length Va Iso qu Con 
Historically, th 1 of | the engine f the da 
dation ) } it t t ined t nvestigate the theory that 
m tra t f the load-bearing capacity of a pile x 
wlowa if a ort to th t cnerg 
load to b ported to it in driving the last f 
lowabl | l t id on this b t | 
numb f pilin | t to be 1 lasa t n 
nil va + t i } \ la g Wan 
of thumb f ! ) formu vas p ited to th 
ipon tl ff ty of t ig profession as a lt. Th 
| 1 t Mu 1 oth 
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More Design 


Pile driving formulas are, of coursé 
one means of determining pile length 
there is no that 
the lengths so determined are correct 
In checking pile dris 
ing formulas by means of pile loading 
it has been found by the autho: 


however, assurance 


i cconomical 


tests, 
ind his associates, as well as by maim 
thers, that the actual supporting ca 
pacities of the driven piling are often 
greatly at variance with the capacitic 
omputed by the different formulas 

vhich in turn vary greatly from cacl 


ther 


Shortcomings of test piles 


With the realization of these cond: 
many engineers have felt that 
some other criteria must be developed 
t economical and adequat 
pile foundations. One approach to th 
problem may be made by driving a few 
representative piles to arbitrarily 
chosen depths and subjecting them to 
tatic loading tests to determine an 

illowable load per pile.” This proce 
jure is the basis of some building cod¢ 
for pile . foundations 
However, upon completion of the pile 
loading tests the proper interpretation 
of the results usually presents a prob 
lem 


+ 


1OnS 


) ecu®e 


requirements 


Questions arise such as 

a) What point on the test cu 
of the pile under load actually repre 
sents a real yielding or beginning of 
failure? 

b) What factor of safety shoulk 
be used in relation to the yield point 
of the pile tested? 

c) What is the ratio between thi 
upporting capacity of a pile under the 
temporary test load and the permanent 


oad imposed by the completed stru 
d What is the relation betwee 
the settlement of one pile and a pil 
group of the size to be used in the 
proposed structure? 
ce) What is an allowable settl 


ment for the proposed structure? 
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‘These questions have been answered 
differently in different localities and 
it is logical that they should be, since 
local conditions and behavior may 
warrant different specific conclusions, 
but not necessarily generalizations. 
Conditions for which a satisfactory so 
lution simply will not be reached by 
use of any conventional driving for 
mula or load test procedures are found 
in many areas of filled ground. For 
example, if a fairly thick layer of very 
soft or compressible soil underlies a 
fill through which it is necessary to 
drive piling there may be subsequent 
consolidation of the soft soils which 
vill permit subsidence of the ground 
surface producing a downdrag force 
transmitted to the piling. Thus a por 
tion of the frictional resistance experi 
enced in driving may actually tend to 

iuse the pile to settle severely rather 
than acting to support it. There is no 
means of evaluating this downward 
force by a pile driving formula or a 
pile loading test because the force does 
not exist when the pile is being driven 
In fact it may not be noticeable for 
months or even years after the con 
truction is completed 


Concept of permissible strains 


With the development, during ap 
proximately the past 20 to 25 vears. 
of techniques and methods for evaluat 
mg the deflections of soils under van 
ous loading conditions it is becoming 
possible to shift the emphasis in the 
design of pile foundations from the 
irbitrary determination of a “‘safe al 
lowable load”’ to a more rational evalu 
ition of the deflections that may be 
considered satisfactory for the particu 
lar structure. The concept stated by 
J. A. Van den Broek, (‘“Theory of 
Limit Design” Transactions, Am. So 
C. E., Vol. 105, 1940, Page 638 
that the emphasis be shifted from the 
oncept of strength” to that of “per 
missible deformation” is fully as ap 
plicable to pile foundation design as 
it is to design of the superstructure 

In the problem of foundation be 
havior, to an even greater extent than 
n that of structural behavior, it is im 
portant that the analyses indicate the 
ictual deflections of the various por 
tions of the structure. A_ relatively 
great factor of safetv in the founda 
tion for a portion of the structure as 
ontrasted with another portion may 
ictually result in a lowering of the 

verall strength and performance capa 
bilities of the structure by introducing 
distortions and strains that are actu 
ally detrimental 

Pile lengths, therefore, can best be 
determined by consideration of the 
soul properties underlying a particular 


vite, rather than by relying entirely on 
pile loading tests or on one of the pile 
driving formulas. 

In this connection, several investi 
gators have developed methods of 
pile capacity analysis that offer very 
encouraging promise of satisfactory use 
and practice under a wide variety of 
field conditions.’ ‘The analysis and 
selection of pile lengths has now 
reached the stage whereby all of the 


methods may be advantageously com 
bined to provide a satisfactory and 
practical guide for construction under 
1 wide variety of conditions 

(a) The soil conditions underlying 
a site may be investigated by means 
of test borings, and undisturbed soil 
samples extracted to determine the 
soil properties. 

(b) Utilizing the data thus ob 
tained, analysis may be performed to 


Choice of foundation to be used is based on 
settlement patterns of ... 


Flexible mot 


TTL lame 


Percent of ultimote 


COMBINED. ULTIMATE SETTLEMENTS (IN) 
(Assuming stotions bui/t ot 2yr. intervals) 


Tras eA 
of average 


settlement 
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Note: Piles (driven to 1/5ft) not shown 
PRESSURE DISTRIBUTION 


AL ee) 


AT AC Ld 


he) 
Time in years after construction 


RATE OF SETTLEMENTS 
(For both flexible and rigid mats) 


FLEXIBLE MATS ON PILING which produce a uniformly distributed pressure 


under electric generating station loads, and . . . 


COMBINED ULTIMATE SETTLEMENTS(IN) 


(Assuming stations built ot 2yr. intervals) 


Reaction in % of overage 


surface loading 





Average surfa-e loading 
Alcea 4° Rigid: mat ae ae 


} 


Note. Piles (driven to 1/5 ft) not shown 


- Percent of av. 
dle ML 


PRESSURE DISTRIBUTION 


RIGID MATS ON PILING which create high pressure areas near the edges, a condition 
which may or may not be a. disadvantage depending upon the type, size and location of 


loads to be supported. 
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predetermine the pile tip elevations 
required to support a certain load 
within permissible settlement limits. 

(c) Test piling of one or more suit- 
able types may then be driven to the 
depths indicated in the analyses and 
loaded to determine their yield point 
capacities and behavior under static or 
oscillating and repeated loads as a 
check on the suitability of the com 
puted pile capacities. Such studies 
often enable advantageous comparison 
of the costs of several feasible types of 
piling and loadings 

d) When the piling iy actually 
dnven for the structural foundation 
it is usually helpful to drive the first 
piles near one or more of the test bor 
ings for which the soil conditions were 
analyzed, and then establish maximum 
and minimum driving criteria for rou 
tine control of the construction. If 
unexpected subsurface conditions ar 
encountered during construction, they 
may be investigated and appropriate 
measures taken to assure adequate pil 
ing being installed 


Settlement patterns 


The use of various analytical meth 
ods of evaluating static supporting 
capacities based upon tests of the 
soil properties, field loading tests, and 
dynamic driving behavior is a signi 
cant step in selecting loadings and 
lengths and controlling the installation 
of suitable pile types. However, it is 
the stability and settlement pattern 
of the entire pile installation, as 
group or multiplicity of groups, that 
will determine the satisfactory or u1 
satisfactory behavior of the complet 
structure 

Even though the present state of 
knowledge concerning the patterns of 
distribution in foundation mat« 
rials is limited and subject to numerou 
indeterminate factors, it is even now 
possible to evaluate within practicably 
helpful limits of accuracy the behavi 


stress 








of pile installations. The writer ha 
been associated with the design of 
eral projects in which the future settk 
ment ft pile-supported tructure 
have been analytically determine: 
prior to construction, and have been 
subsequently hecked b me 
ments in the field afte ymnstru 
has been completed. In 
checked there has been 
close agreement between tl ym 
puted and the measured settlements t 
justify the decisions 1 hed regarding 
the foundation detail ded to rea 
1 satistact performance of t 
Ce 

rT id t of tl ect 
sistance-type st b 
; +] f ' ' 
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stress distnbution in a pile. The gages 
can be placed within the pile at the 
time of casting or attached to a pile at 
different locations throughout the 
pile length.’ The piling may be driven 
to a predetermined tip elevation and 
then subjected to static or dynamic 
tests The strain gages 
measure the strain at different eleva 
tions in the pile, and permit an evalu 
tion of the proportion of the applied 
load that has been transmitted to the 
soil above the location of each strain 


loading 


gage 

The analyses of relative settlements 
ind consideration of the corresponding 
internal strains within the superstruc 
ture require some additional amount ot 
study in field, laboratory, and office 
However, it is believed that such meth- 
ods are in keeping with advanced and 
more refined analyses of the superstruc 
ture, and become essential if it is to be 
assured that the behavior of the super 
structure will be 


} 
close to 


reasonably 
that which is intended and provided 
for in the design 

An example of this type of analysis 
; shown by the accompanying illustra 
tion depicting the estimated settk 
nents of pile-supported electrical gen 
erating equipment for a large powe 
plant in the state of Utah, designed by 
the power division of the Bechtel 
Corp., if, mec hand, the loads 
were transmitted to the piling by 
means of a group of uniformly loaded 
but flexible mat foundations, or, on 
the other, if a group of rectangular 
ngid foundation mats were utilized. It 
can be seen that the pressure distribu 
rigid mat is consider 
ibly greater near the edge than in the 
center, whereas, in the case of a flex 


on the 


— } 
tion beneath a 





ible mat the pressure would be um 
formly distributed over the entire area 


»f the foundation 

The use of analyses such as these can 
be of great assistance in considering the 
limiting strains to which a given struc 


} 


ture mav be exposed 


ind thus enabl 


, 1} 
the designer to provide suitable rein 


forcing distributed in a manner that 
will be effective in preventing any 
erious damagy 

Although f som mplex stru 
tures the analyses will not be 


precis 
n ind te 1 mur litions 
in indicate maximum conditions 
le stress and strain and prob 








nits of the stress variations in 
irious parts of the structure. For the 


xamy] istrated, the mat coulc 
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the stresses which the mat would be 
required to resist. 

In this project the structural eng: 
neers were able to make an approm 
mate evaluation of the rigidity of the 
mat as compared to the expected pat 
tern of subsidence of the supporting 
soils. By so doing the pile spacing was 
aried to place the greatest number ot 
yiles in areas where the principal re 
actions are expected, rather than em 
ploying a more conventional _ pil 
pacing based upon assumed uniformly 
listributed support. This design main 
tains a relatively uniform and consis 
tent factor of safety throughout the 
tructure, and also permits a considet 
ible cost saving in the reimforcing ot 


the mat 


Suiting pile length to structure 


Similar types of analyses were made 
to evaluate the probable settlements of 
yme of the lighter structures, such as 
ooling towers and stacks, assuming 
that the structures might be supported 
ipon several different lengths of pil 
ing. As a result of these studies it wa 
mcluded that 30 to 50 percent 
shorter piles should be used for certain 
the lighter structural units. Thi 
selection of piles lengths, suited t 
he characteristics of each particula 
tructura init, results im a consider 
ible saving in pile costs while actually 
nimimizing the probable differentia 
ettlements between the heavier and 
lighter structures comprising this ex 
tensive electric generating plant 
Analyses of similar nature have been 
nade to evaluate the strains which 
nay be imposed upon other types ot 
framed structures supported by sep 
irate groups of piling, and in some 
ises, the lengths of piling selected 
‘ave been principally governed by de 
sired limitations of settlement rathe 
than by any consideration of a “facto 














f safety” in relation to the failur 
vad on an individual pile. 

Although at present this type of 
inalyses is in a somewhat formatiy 
se, ene a te ES es 

ige, it is believed that such an ap 
roach to the problem of pile length 
letermination will often be of materia 
id in securing more itap } 

ical foundation 
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EXTERIOR WALLS once were load-bearing (left), but skeleton-frame construction made it possible to develop 


Lighter, Thinner Walls for Buildings 


Robert L. Davison 
Research Director, 

Howard T. Fisher and 
New York, N. Y 


Associates 


Many city codes require the curtan 
walls of multistory office and apart 
ment buildings to be of masonry at 


least 8 in. thick. If, instead, they p 
mitted lighter weight, thinner wall 
construction sts would drop and 


ental incomes increase 
Walls can be de 


cepted performance standards 


signed to 
nly 5 to 10 per 


mal masonry walls. As a r 
+ } ] 


mvent 


sul handiit 


i costs can be lower 
ind considerable economies effected 
tructural frames and foundation 

Decreasing the thickness of a wall 
nerea the rentable floor are id 

n the rental income. | xam 
) it estimated that if the build 
ng walls in Rockefeller Center, Nev 
York Citv, had been made 44 in. thick 
stead of 104 in., $450,000 more rent 
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Vould be collected al 








wud ic 20th flo if New York skv 

In most cases, the code requir craper. We were discussing wall con 
nents for thick walls are based on 19th © struction when the possibility of wall 
ry construction practices. Until only 2 in. thick was proposed. He d 

vhen the 10-story Home In clared flatly that such wall would 

urance Building was erected in Chi never withstand the wind pressure on 


igo, providing a neat 
kelcton-frame 


* 
uctl 


const 


ngs had load-bearing w 
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ipproac h to 
build- at the 
s. In the the 


on, all 


1] 
ull 


i building such as we were in 


time 


citv. th 


And 


i Wa looking out over 
>t 1 
rough 6x12-ft. wall of 





tollowing vears, load-bearing walls for glass—the height of a man and the 
nultistorv structures were made obso width of a fair-sized bedroom—but 
ete by development of the skeleton mly 2 im. thick 
frame building, in which the floor sy Ihe concept of thin, lightweight 
tem carries the walls and transfers the curtain walls is almost as old as that 
vad t dumns. In the 20th Century, f skeleton frame nd as logical a 
irger and larger portions of the wall development Three trends are def 
ve placed by windows. But code _ nitely discernible at present 
vrit nfluenced by past practices 1. Adaptation to urban structu rf 
tended tain requirements for thick netal-pan construction as used in in 
masonry walls, although light thin lustnial buildin ten to la 
cr walls that could serve as adequate! masonry entirely 
iad been developed Modification r ft lit ld 1 
Even experienced et mrv walls } ising a face panel of 
irchitects hesitate t etal cla t Vhe 
tic vith th past Some rtain wall iT the floc 
ted an architect who i nuttist 
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LIGHTWEIGHT CONCRETE backs up a cast aluminum facing in the walls of an 


office building for the Aluminum Company of America. 


Acictonl-ftrame construction 


3. Use of a deep-truss wall that ca 


nes the floor system and transfers the 


load directly to the columns—a tren 
that is barely getting started 
Outside of areas governed 


nunicipal building codes 
walls have been extensively used in in 
dustrial construction Where it 1 
possible to apply the 
principles—but not 
ime materials or 


ad te 


necessarily the 
meth 


fir epr oof” build 


construction 
muiltistory 





METAL 
ing in Garden City, L. I 


PANELS inclose an office build 


192 


lightweight 


same CNnE een ng 


(Alice Cook photo) 


ngs within our larger cities, we could 
today have close approximation of 
the wall we mav see in office buildings 


25 vears hence 
The metal panel walls now used for 
arge industrial plants, if adapted to 


first-class multistory office buildings, 
vould be * immune to destruc 
tion by fire originating eit ther insidk 

outside the buildings " How 


ver, they cannot be used under most 


codes. Why? Because they are not § 
In. Of masonry 
Fire test unrealistic 
Ihe recently amended New York 


City building code now permits walls 
f materials other than masonry and 
10 longer specifed minimum thick 
1ess—provided the new construction 
ceives a two-hour rating under the 
American Society for Testing Mate 
ils fire-test procedure While this 
nendment is of considerable help in 
nabling new materials and methods 
to be used, the temperature limitations 

in this test are still a serious handicap 
Most of the steel 

ised for industrial 


the war and since 


panel svstems 
buildings during 
adapted 
multistory 


could be 


isily for use in “fireproof 


fice buildings were it not for the 
fact that in the fire test gr tempera 
ture rise on the side of ie] sae 
from the fire would averame 350 deg 
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I. in less than the prescribed two 
hours. No such requirement limiting 
temperature rise, however, is specified 
for windows—which may replace 80 
percent of the wall area and which may 
reach 1,700 deg. F. in a few minutes 
Also, codes permit the temperature of 
columns to reach 1,000 deg. F. before 
it is considered dangerous 

The situation is analagous to allow 
ing roof sheathing that will carry only 
5 psf. but requiring the roof trusses 
to take the equivalent of 60 psf. with 
a safety factor of five—or 300 psf. 
and the columns to support combined 
live and dead load with a safety factor 
of two 

Some metal-pan systems are being 
modified to meet the two-hour test 
In the process, however, thev lose 
much of the simplicity of their pres 
ent designs. Also, unless the thickness 
of the panel is increased, it is neces 
sary to reduce the overall insulating 
value, since resort must be had to 
heavier core materials containing mois 
ture. Because the water, which is un 
desirable in insulation, is converted to 
steam in a fire test, these materials 
resist temperature mse much_ better 
than glass-fiber, cellular-glass, or other 
high-grade, insulating materials that 
have little or no moisture content 
Hence, the present ASTM test pro 
cedure, as specified by building-code 
authorities and used by the National 
Board of Fire Underwriters, actually 
encourages inferior wall insulation in 
multistory “fireproof” structures 


+ What about appearance? 


I'wo questions that frequently arse 
in connection with the use of indus 
trial panels in multistory office build 
ings are appearance and permanance 

While the appearance of many of 
industrial panels can be greatly 
improved, some of them are quite sat 
isfactory: A recently completed office 
building by a leading New York archi 
tect has an exterior facing of stone 
that is such a good imitation of a 
well-known industrial wall system that 
i prominent architect having 


these 


offices 


in the building thought the exterior 
wall was the metal svstem 
As far as durability is concerned, 


steel 


building 


the panels of carbon generally 
used for industrial should 
not be used for structures 
unless they are protected with porce 
lain oa As an alternative—and 
possibly the best method of upgrad 
ing quality in the industrial panel 
stainless steel may be substi 
tuted for carbon steel. Aluminum has 
been used for industrial buildings, but 
because of its low melting point, code 
authorities will not accept it as a struc- 


first-class 


systen 
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TRUSSES spanning between the outer 
columns of the General Petroleum Build- 
ing in Los Angeles carry the floor and wall 
loads. (Art. Streib photo) 


tural element in a curtain wall in 
fireproof” structures. When used, 
it must be backed with a material that 
will take the entire lateral wind load 
ind pass the standard fire test 
Vhe orderly evolution of industrial 
panel walls into spandrels for office 
buildings appears to be effectively 
stopped at city limits Lightweight 
walls, instead of being developed by 
enginecring design, are now being 
evolved the slower way from masonry 
walls. Until we get a more realistic 
engineering approach to codes, it will 
be necessary for the architect-engincer 
to approach the problem of lightweight 
valls in code-governed areas as a prob 
lem of modifying masonry walls 
The first step is obviously the sub 
stitution of lighter aggregates in the 


masonry back-up wall. ‘This has been 
done im numerous buildings and 
vell illustrated by the Prudential and 
General Petroleum office buildings 1 
ently completed in. Los Angeles 
There, lightweight aggregates reduced 
the dead load by more than one-third 
And were it not for unrealistic code 
restrictions, the total masonry mate 
rial in the walls could have been re 
duced in weight and thickness by an 
idditional 50 to 75 percent 

Designed by Wurdeman ind 
Becket, architects, and Murray Erick, 
structural engineer, the buildings dem 
onstrate two almost diametrically op 
posite approaches to hghtweight wall 
design. In the Prudential Building, 
the floor—supported by columns—cat 
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ries the wall, in more or less conven 
tional manner. In the General Pe 
troleum Building, the wall—supported 
by columns—carries the floor 


his deep-truss wall was adopted in 
Los Angeles chiefly for seismic resist 
ance. Where earthquakes are not a 
serious problem, traditional steel ot 
reinforced concrete spandrel beams 
probably will be used during the next 
25 years to support the walls, because 
less thought and less effort with cod¢ 
authorities are involved, although from 
an enginecring and economy stand 
point the deep truss is preferred 

The Prudential and General Petro 
leum buildings are faced with terra 
cotta anchored to the masonry back 
up. ‘The walls of the former are 10 
in. over-all and these of the latter 12 
n. In New York City, the thicknes 
of these walls might be reduced to 4 


5 in. Other mater 





s and designs 
ould produce a wall 2 or 3 in. thick 
to meet New York requirements 
Where codes, as in New York City, 
ive amended to permit walls of less 
than S-in. thickness, methods of rein 
forcement are developed to enable 2 
or 4+-in. lightweight masonry to with 
stand the lateral wind-load test. ‘The 
first method tested for approval under 
the amended New York code consisted 
of flat, strap iron reinforcing, which 
was placed in the joints between ad 
joining 16-in. blocks of lightweight 
concrete. In another system submitted 
for approval there, the waterproofing 
and reinforcing of a 3-in. lightweight 
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pumice-concrete block wall was ob 
tained by bonding the stainless steel 
spandrel face to the masonry backup 
Other designs called for a 4+ or 5-in 
thick wall of cellular-glass insulation 
sandwiched between two thin concrete 
slabs, to one of which an exterior fac 
ing of stainless steel is bonded 

These examples are about as far as 
will be P ssible to 


In ontrast 


it o with masonry. 


evelopment of the 
deep-truss wall offers almost unlimited 


y 
5 
| 


possibilities. For example, in one type 
proposed, a stainless steel compression 
member forms the window sill, inter 
mediate shelf angles support the floor, 


ind a tension member acts as. the 

vindow hea f the storv below lhe 

truss may be encas in noncombusti 

ble insulating material wy inclosed in 
LONCOTTOS envelop 


In addition to the advantages of 
light weight and small thickness, this 
mstruction decreases the unbraced 
length of columns, permitting smaller 
members to be use 

In a second type, a noncorrosive 
metal envelope, attached to its insula 
tion core to form a structural lamin 
ate, has sufficient strength and rigidity 
that the truss for carrying the floor 
load mav be climinated. The lami 
nate forms a deep box girder, being 
both wall and support for the floor 

Both the truss and the deep girder 
offer worthwhile opportunities — for 
wver-all reduction in the weight-stift 
ness ratio of buildings that will not 
be ignored ndefinitel 
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Fitting Highways to the Driver 


SIGNIFICANT ADVANCES are being made 
in the design of highways as a result 
of recent studies of highway traffic 
movements. Many highways today 
are being tailored to fit the drivers 
and the vehicles they operate. To- 
morrow’s highways must all be de 
signed with this requirement in mind 

This more logical approach to the 
design of those elements of the high 
way that a driver sees and which in 
fluence his performance at the wheel 
has been made possible by extensive 
studies conducted by the Bureau of 
Public Roads, generally in cooperation 
with various state highway depart 
ments. The better knowledge of the 
dynamics of highway movement pro 
duced by those studies is being ap 
plied effectively to what are commonly 
called the geometric elements of high 
wavs—the alignment, profile and hori 
zontal dimensions of the cross-section 
including surface and shoulder widths 
ind clearances to obstructions 

The degree to which these new dy 
namic concepts are intelligently ap 
plied in combination with studies of 
trafic growth will determine in large 
measure the efficiency and safety of ou: 
future highwavs : 


Effect of driver behavior 


As an example of how the dynamic 
oncept influences highway design 
consider the trafic lane width re 
quired for the safe operation of tractor 
semitrailer combination — units As 
these combination units travel around 
a curve, the rear wheels do not follow 
in the same path as the front wheels 
and the unit in effect occupies a 
greater width of pavement than when 
on a Straight-of-way. The difference 
in the two widths is called the “off 
tracking For a certain degree of 
urvature, it omparatively casv to 
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O. K. Normann 
Chief, Section of ‘Trafic Operations, 


Division of Highway Transport Research, 
Bureau of Public Roads, Washington, D. C. 


calculate the actual off-tracking for a 
unit with a certain wheel base. For 
safe highway design, however, the 
important thing to know is how the 
unit is actually operated as a result of 
how much the driver THINnxs that it 
off-tracks 

Proper allowance must be made in 
the design of curves to accommodate 
the combination units in the manner 
in which they are driven rather than 
in the manner that thev should be 
driven, if safety is to be provided for 
the other vehicles on the highway 
Likewise, it 1s necessary to determine 
under actual highway conditions many 
other features relating to how people 
ictually operate their vehicles, rather 
than how they should operate them, 
in order to provide safe and efficient 
highway facilities. 

Each individual driver operates his 
vehicle in a somewhat different man 
ner than any other driver even under 
similar circumstances. It is, therefore. 
impossible to predict what an indi 
vidual driver will do under a given 
highway condition. Driver behavior 
en masse, however, takes on very 
definite characteristics, and as a re 
sult certain principles of traffic flow 
have been developed, which in effect 
are similar to the vanous laws of 
physics in that the performance of 
drivers can be predicted with a high 
degree of accuracy 


Trends in driving speeds 


Phe trend in driving speeds has an 
important bearing on future highway 
In 1925 only the high-priced 
cars available to the public were cap 
able of exceeding 60 miles per hour 
Today, the average low-priced car can 
exceed 80 mph., and there is no doubt 
if the possibility of designing vehicles 

ipable of even higher speeds 


design 


Other factors, however, including 
personal traits or limitations of the 
drivers, increased use of the airplane 
for long-distance travel, and economic 
considerations of highway design, in 
dicate that, although average speeds 
on our main highways will continue 
to increase, the increase will be the 
result of a reduction in the number 
of vehicles traveling at the lower 
speeds rather than an increase in the 
top speeds. This will be the result of 
providing highways with controlled 
access and the elimination of danger 
ous intersections at grade 


Wide range of speeds 


hig. 1 shows that on most of ou 
main rural highways individual speeds 
range from 21 to 62 mph., with 12 
percent of the drivers exceeding 50 
mph and 32 percent traveling less 
than +0 mph. 

On our highest speed highwavs of 
modern design, with cross roads sepa 
rated and no limitation on speed ex 
cept the desires of the individual 
drivers, about 40 percent of the drivers 
travel over 50 mph. and 17 percent 
travel slower than 40 mph. Only a 
scattered few travel faster than 60 
mph., a speed at least 20 mph. slower 
than the speed capacities of the ve 
hicles. This is for conditions of low 
trafic density when the only limits on 
speed are the drivers’ own idiosyn 
crasies and inhibitions 

The dashed line in Fig. | ind 
cates a distribution of speeds most 
likely to be typical of future conditions 
on rural highways of modern design 
he average speed is 56 mph., 8 mph 
faster than on our modern highways 
at the present time and 13 mph 
faster than on our average highways, 
without an increase in the top speeds 

The lack of adequate highways is 
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often given as the reason that every 
one does not travel faster than 50, 60, 
or even 70 mph. There are, however, 
long level tangent stretches of highway 
in the West and Middle West where 
sight distances are practically un 
limited and other features of the high 
way are most favorable for high speed 
Even under these conditions, many 
drivers prefer to travel below 50 or 
even +0 mph. and few exceed 60 
inph. ‘This does not substantiate the 
theory that there is a need for high 
ways designed for speeds of SO or 100 
miles per hour. There is however, a 
great need for rural highways that will 
safely accommodate travel speeds up 
to “O mph. during light traffic densi 
tices, and speeds of 45 to 50 mph 
durimg all but a few peak volume pe 
niods of the vear 

In urban arcay the need iy prin 
cipally for facilities that will safely 
iccommodate speeds up to 50 mph 
dunng light trafic and on which 30 
to 35 mph. will be possible with 
safety during most of the periods of 
peak flow. This is the basis for the 
standards of future construction on 
the National System of Interstate 
Highwavs, which includes only one 
percent of the nation’s rural mileage 
of roads and streets, but carries ap 
proximately 20 percent of the rural 
trafic, and connects nearly all of the 
cities having a population over 50,000 


Effect of trafhce volume 


One of the characteristics of traffic 
flow which has a most important effect 
m highway design is the decrease in 
iverage speeds with an increase in traf 
fic volume on any given Inghwav facil 
ty. Fig. 2 shows the average speeds at 
different traffic volumes on tangent sec 
tions of two-lane highways. As the traf 
fic volume increases, there is a uniform 
decrease in the average speeds until, at 
1 volume of 2,000 vehicles per hour 
the possible capacity of a two-lane 
highwav with no curves or restrictive 
ight distances) the average specd cor 
responds to the speed of, the slowest 
group of drivers. It is therefore obvi 
ms that if two-lane highwavs are to 
be provided on which drivers have a 
reasonable freedom in the selection of 
their operating speeds, the engineer 
cannot expect such a highway to fur 
nish satisfactory operating conditions 
it volumes approaching the possible 
apacity of 2,000 vehicles per hour 
In fact, it has been found from exten 
sive studies that operating conditions 
ire not satisfactory for the average 
driver on the most pertect two-lane 
rural highway when the total traffic 
volume exceeds S00 vehicles per hour, 
of which 10 percent are trucks and 


busses. the usual percentage of such 
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FIG. 1, FREQUENCY DISTRIBUTION of travel speeds of free moving vehicles on 
level tangent sections of two-lane rural highways. 
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FIG. 2. AVERAGE SPEEDS of vehicles on level tangents of two-lane rural highways. 


vehicles during peak traffic flows 

The effect that various traffic vol 
umes have on safe operating speeds 
on two-lane highways 1s illustrated by 
lig. 3, which represents sections free 
from intersections at grade and free of 
short sight distances. A driver desir 
mg to travel at 70 mph. can travel 
it this speed 100 percent of the time 
is long as there is no other traffic on 
the Inghway. When there is other 
trafhe on the highway, however, he 
soon overtakes a vehicle traveling at 
i slower speed and unless there is a 
space between vehicles in the oppos 
ing trafhe lane of sufficient length to 
permit him to pass, he must reduce 
his speed until such an opportunity 
does occur, after which he can again 


increase his speed to 70 mph. At a 
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total traffic volume of 200 vehicles 
per hour, it will be possible for the 
driver to average 61 mph. if he takes 
full advantage of his opportunities to 
pass the slower drivers 

At a trafic volume of about 550 
ehicles per hour he will not be able 
to travel at 70 mph. because before 
he reaches this speed after passing one 
vehicle he will have to start slowing 
down to avoid a rear end collision with 
the preceding vehicle traveling in the 
same direction or a head-on collision 
with oncoming traffic in the opposing 
trafic lane. His average speed will 
then be only 51 mph. Likewise, a 
driver trying to travel 60 mph. can 
maintain this speed 100 percent of 
the time when there is no other traffic, 
ind his average speed will drop to 54 
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FIG. 3. 


AVERAGE SPEED FOR DRIVERS traveling at their desired speeds when 


ever possible on a two-lane level highway with no restrictions as to distances 
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FIG. 4. SPEEDS AND SPEED DIFFERENCES on a typical four-lane divided high 


way 
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ver hou Also, a d trving t 
naintain a speed of 50 mph. can aver 
we 46 mph. with trafh lume of 
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travel at 
It is oby 1OUs 


ontent to i top speed ot 
that 


will not pro\ ice 


50) mph therefore, 


two-lane highways 
operating speeds in the neighborhood 
of 6U or 


low traffic 


70 mph. except at extremel 


densities 


Increasing lane capacity 


\ ¢-lane divided highway will ac 
mmodate much higher traffic vol 
umes per lane than a two-lane high 


way. Fig. + has been prepared to illus 
trate trafic conditions during various 
hourly flows on the two lanes used by 
trafhe traveling in one direction on 
i four-lane divided highway. Curve 1 
ents the relative freedom fr 


ngest n terms of the difference 


epre mn 


on 


September | 


in speed between sucessive velucles 
At extremely trafic fl 
driver can travel at his desired speed 
and the mean difference in speed is 8.5 
miles per hour. As the traffic 


driver 1s 


low ws, cach 


densit\ 


increases, each influenced 


ind more by 


more the speed of othe 
vehicles on the highway until, at a 
trafhe voluine of about 3.850 vehicles 
pc! hour, all drivers must travel at th 


same speed which ws the speed —f the 
slowest) drivers Und thes ond 
tions the mean diffe ence in speed b 
comes zero. indict'nz that the poss: ble 
ipacity of the two lanes has been 


reached 


Speed limits have minor effect 


With an enforced speed lint of 
ph thy peed dittcrence it tine 
trafh un vould b 
hown by Cu madicating that t 
{ iffic volun ibove L.SO0O) vchick 
per hour (Point Aj, the trafic density 
havc greater cffect on speeds than 
the enforced speed lmit 


Curve 2 of Fig. 4. in the upper part 
f the chart, shows the average peed 
for all) vehicle it different — trafh 
Hows without a speed limit vhercas 








Curve + shows the cffect t thre 
trafhe volumes, of th nfs 50) 
mph speed limit 
Curve 5 shows th lowest spec 
it which the velicl 1 be operated 
to attain the nous hourly flow 
Thus, with a flow f 1.206 1 
pel hour th normal ) vould 
average mph ut th hicl 
could slow down t mph id still 
maintain the flow of hicl 
per hour. ‘| ittum a fl f 3.85 
chicles p hou th po il 
pacify ill drivers must yperate at 
mph. In tone dr slow 
down to a lower speed. the highway 
will immediately becom mpleteh 
congested and som irs will come toa 
complete stop. The distance between 
urves 2 and therefore, represent 
the relative safety factor from com 
plete congestion at th inious hourh 
trafhe flow 
Limits on lane capacity 
Ih ind oth riten that la 
been developed pla the practical ca 
pacity of a modern four-lane divided 
ural highwav at | ) passcngel 
per hour for cach lane in the direction 
f the heavier flow, or a total of 3,000 
passenger Cal pel hour with two 
thirds of the traffic in the one dire 
tion, the normal distnbution by dire 
tions durimg peak period At thi 
olume, driver vh oO desire can 
safely averas 45 to 50 ipl with 
» UVeTUge decd rf FU iph. f ] 
trafh 
QC) + 
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where drivers ar 


content to average 
> to 40 mph., lane capacities of 1,500 
passenger cars per hour, or a_ total 
capacity of 4,500 passenger cars per 


hour for a four-lane divided roadway 
are practical with two-thirds of the 
trafic one direction 

Thus, a four lane divided highway 
will accommodate from 34-to 5-times 
as much traffic as a good two-lane road 

rom these considerations it be 
comes apparent that this type of a 
highway will replace the two-lane roads 
that now are loaded bevond their 
practical capacities as rapidly as funds 
for new construction become available. 
\s a result, accidents at these locations 
will be cut to less than half their pres 
ent rate 


Better provision for passing 


Che large majority of the road mile 


age through rural areas will never 
carry sufficient traffic to justify more 
than a two-lane highway. If accident 


rates on these roads are to be reduced 
and a safe economical transportation 
system provided, much of the two 
lane mileage must be rebuilt or im 
proved to standards found to be neces 
sary through the driver be 
havior and motor vehicl performance 
studies. Of standards, those 
which relate to sight distance, or the 
length of roadway visible to 
the 


extensive 
these 


the driver 
when 


view 1s unobstructed by 
other trafic, are of major importance 
The sight distances, which determinc 


to a large degree the operating 


tions on a highway, 
stopping. sight 
sight distance 
Stopping sight is the 
tance required by a driver of a vehicl 
traveling at a given speed, to bring his 
chicle to a stop after an object on the 
roadway visible. ‘This sight 
essary at all times on all 


condi 
are of two types 
ind 


distance passing 


distance dis 


becomes 
distance is ne 
types of highwavs 

Passing sight distance 1s the 
mum sight distance that must be 
ible to enable the driver of 
hicle to pass another 


mini 
wal 
one ve 


vehicle safely 


md comfortably without 
with the speed of an on-coming ve 
hicle, should it come into view after 
the passing maneuver is started 

While stopping sight distance 1s 
necessary continuously on all types of 
highways, passing sight distance 1s nec 
essary only on two-w: iV roadw: vs with 
two or three lanes. 


interfermg 


New data on sight distances 


Recent studies have shown that. if 
adequate stopping sight distance are 
to be provided for all passenger cars 
other than the 10 or 15 percent with 
brakes in very poor condition, stopping 
sight distances 20 to 30 percent longer 
than those used for highway designs 
in the past must be provided. ‘Trucks 
and combination units require much 
longer distances in stopping than do 
passenger Cars. A stopping sight dis 
tance which is adequate for a passenger 
car traveling 70 mph. is not adequate 
for comibiashion units with normal 
loads traveling above 50 mph 

driver on a two-lane must 
occupy the lane normally used by on 
coming trafic to pass a slow moving 


T¢ vac 


truck or passenger car. Where the 
necessary sight distances for passing 


are not available, the 
to pass arc prevented from executing 
the maneuver in much the same was as 
if the left lane carried trafhi 

Vhe alinement 


drivers desiring 


and 


necessary pro 
file of a highway to provide adequate 
passing opportunitics at various total 
hourly flows was only recently deter 
mined as a result of extensive research 


on the manner in which passing man 
cuvers are performed, the 
of their occurrence with 
umes of traffic, and the space between 
oncoming vehicles take 


frequency 


Various vol 


that drivers 


full advantage of to perform passings 
These studies have shown that. the 
greatest need is for sight) distances 


which will permit vehicles traveling 


under 50 mph. to be passed safely 


Such sight distances should be from 
1.500 to 2,000 ft. AVhere sight dis 
tances of 1,500 to 2,000 ft. are not 


RELATION OF CAPACITY TO SIGHT DISTANCE ON TWO-LANE ROAD 


Percentage of 
highway with 
sight distance 
restricted to 
less than 1,500 ft 


0 900 
20 860 
40 800 
60 720 
80 620 
100 500 


For operating speeds’ 
of 45 to 50 mph 


Practical capacity in passenger 


cars per hour 
For operating speeds 
of 50 to 55 mph 
600 


560 
500 
420 
300 
160 


Average speed of drivers trying to travel at maximum safe speed 
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continuously available throughout the 
length of a two-lane highway, the 
percentage of the highway on which 
the sight distance is 1,500 ft. or more 
can be used as a criterion of the high 
way’s practical capacity. Reductions 
in capacity caused by sight distances 
of less than 1,500 ft. are shows in the 
accompanying table. 

Through the application of this in 
formation, it will be possible for engi 
neers to provide an alignment and 
profile, when constructing new two 
lane highways or when reconstructing 
existing two-lane highways, that will 
be consistent with the trafic demand 
and the desires of the drivers that will 
use the highway. In many 
will be less expensive to provide the 
proper design now that an accurate 
criterion is available than it would be 
to follow the less scientific approach 
which has been used in the past 


cases it 


Other expected improvements 


Other features of geometric design, 
which will be evident to motor-vchicle 
operators as they trave 1] over rural high 
wavs of modern design, are the 
trafic lanes, more adequate clearances 
to obstructions such as retaining walls, 


W idet 


bridge piers and bridge railings, wider 
shoulders that are safe to use under 
ill weather conditions, fewer mtersec 


tions at grade, better control of access, 
ind more effective signing and pave 
ment marking. ‘These features, which 


improve driving comfort and are neces 


sary for safe, efficient transportation, 
in also be justified cconomically. A 
)-ft. traffic ane on a four-lane high 
way, for example, has ey S1 percent 
of the capacity of a 12-ft. lane. On 
i two-lane highway it has only 70 
percent of the capacity of a 12-ft 
lane. Obstructions located near the 
edge of 12-ft. traffic lanes reduce the 
effective capacity of those lanes by ap 
proximately 15 percent. At the edge 
of narrower lanes, the effect is even 
more severe 

Narrow shoulders reduce the effec 
tive width of a traffic lane by causing 


vehicles to travel nearer the center of 


the pavement he greatest detri 
mental effect on capacity of inade¢ 
quate shoulders, however, 1s created 
when disabled vehicles, of which there 
is an average of at least one for every 
10,000 vehicle miles, are unable to 
park clear of the traffic lanes. One 
disabled vehicle can reduce the ca 
pacity of a highway during peak pe 
riods by as much as 60 percent 


Shoulders that will accommodate dis 
abled vehicles and that may be used 
by moving vehicles in cases of emet 
gency during any weather condition 
ire essential for safety on highways 
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4 60 PERCENT WEIGHT SAVING over an equivalent steel structure is credited to this aluminum bascule at Sunderland, Eng., 


first movable type bridge to be built of this metal 


(British Combine Photo) 


How To Design Aluminum Bridges 


D. B. Steinman 


Consulting Engineer, New York, N. ¥ 

Phe availability of aluminum as a 
structural material 1s a modern addi 
tion to the resources of the bidge en 
gineer. It opens up new possibilities 
in the attainment of longer spans. It 
offers new opportunities for the eco 
nomical reconstruction of old spans t 
carry the present-day, heavier loadings 
It is thus a material to be 
with for many future jobs 

Structural aluminum provides a ma 
tenal with one 
carbon 


reckoned 


mitstanding advantage 
steel and silicon 
greatly lower weight (about one-third 
that of steel) for equal strength. This 
idvantage, however, must be balanced 
igainst the higher cost of aluminun 
alloy materials. The 
at 1949 prices 


ove! steel 


comparative costs 
per pound of silicon 


steel and structural aluminum mai 
be roughly analyzed as follows 
Silicon Aluminum 
Steel (148-T6 
Base Price 3¢ 34¢ 
Silicon Extra ] 
Fabrication 3.5 lf 
Freight l d 
Erection 7 13 
18¢ 65¢ 


The present pound price rati 
thus 3.6. Since the weight-ratio of 
the two materials is 2.8. the 
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cost ot 


relative structural aluminum 
per square in. of cross-section is 1.29 
compared with silicon steel (and 1.45 
ompared with carbon steel at 16 ¢ 
per Ib With basic unit tensile 
stresses of 18,000, 22,000 and 24,000 
for carbon steel, aluminum and silicon 
steel, the present relative cost of struc 
tural alumimum = for equal _ tensile 
design strength is 1.41 compared with 
silicon steel (1.19 compared with cat 
bon steel). Further developments may 
this ratio still closer to unity 
It should be noted, however, that ther 
ire useful applications where the sai 
ing from weight or dead-load reduction 
uitweighs the price differential 





bring 


Aluminum alloys recommended 


The preferred high-strength alumi 
wim now available for use in 
ndge construction are 


illovs 


Plates— Alclad 148-T6 or R301-T¢ 

Structural shapes-—14S-T6 

Pressure driven rivets (cold 
A17S-T3 

Hammer driven nvets (hot 538 
14] 

For plates and shapes, the guaran 


teed minimum tensile strengths vary 
from 60,000 to 68,000 psi, and the 
guaranteed minimum vield strengths 
from 53,000 to 58,000 psi. These van 
itions in physical properties corre 
spond to differences in metal thick 
iess and in the method of production 


old-driven arid 24,000 psi for the hot 


driven types—low as compared with 


teel \ new alloy, XB77S, for hot 
driven mnvets will, however, have a 
shear strength of 33,000 psi one-half 
hour after driving and of 42,000 ps: 


ifter three months 
Even with present nvet stock, large 
of aluminum alloy 


of steel my 


ize rivets (g§-in 


ire supplanting 


pho Lise 





ets Cold dnving is generally pre 
ferred because of improved © sheat 
trength and reduced costs. Flat o1 


lightly conical heads are preferred 


Ihe recommended lower-strength 


luminum alloy (comparable to cat 
von steel in strength) now available 
s 618-16, with typical tensile strength 


f 45,000 psi and vield strength of 


40,000 psi. Copper is the principal 
loving clement for 14S, while a com 
nmnation of magnesium and silicon 
ied in 61S 

\ new product, Alclad, consists of 


plates with a 14S core and surface 
sheets of an alloy equal to 61S in re 
sistance to corrosion In a welded 
slate girder bridge at Massena, N. Y 
ENR Nov. 28, 1946 
plates are of Alclad. The applications 
Alclad surface to rolled and ex 
truded shapes has been tried only ex 
perimentally as yet 

For both allovs, 148-16 and 61S-T¢ 
the vield strength is between 85 and 
1) percent of the 


webs and cove 


ultimate tensile 


The average ultimate shear strengths trength Kor aluminum alloys, as 
f the rivets are 33,000 psi for the for other matenals without a sharply 
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defined yield point, the yield strength 
is defined as the stress which produces 
a plastic Strain or permanent set of 
0.2 percent). 

‘pe yield strength and the ultimate 
tensile strength are jointly considered 
in establishing the basic tensile de 
sign stresses of 22,000 psi for 148-T6 
and 16,000 psi for 61S-T6. 


Governing considerations in design 


For the designer in structural alum 
num, it is not sufficient to design as 
in steel, with only the unit stresses 
changed. Rule-of-thumb designing 
cannot be used. A new and inde 
pendent reappraisal of all of the usu 
ally accepted conventional limitations 
is required. 

What is a logical restriction of de 
flections? What is the true probability 
of maximum loads and of conditions 
of fatigue? What is the effect of com 
pounding reductions of dead weight 
on the economic design and form of 
structure? How will the altered re 
lation of material cost to labor cost 
modify economic design? How will 
the lighter weight for transportation 
ind field handling affect design? Why 
should there be a limitation on mimi 
mum thickness in a corrosion resistant 
material? Will special shapes, avail 
ible by extrusion processes, save cost? 
Will tubular or box sections be eco 
nomical? 

These and similar questions need to 
be effectively answered by the engi 
neer dealing with structural aluminum 
if he is to obtain the potential savings 
in cost and weight. Following arc 
some of the considerations that will 
iffect his design. 

Economy of Material—In structural 
luminum the pound price of the 
metal outweighs the cost of fabrica 
tion and erection. ‘The primary em 
phasis, therefore, should be placed on 
saving weight rather than on saving 
fabrication cost. ‘Thus, where designs 
in steel would favor the use of plate 
girders for the spans, a truss design 
is usually more economical im_ the 
case of aluminum. Similarly, trussed 
floorbeams may advantageously — be 
used in lieu of solid-web floorbeams 
Minor members and details should 
be carefully designed and propor 
tioned to take advantage of possible 
weight saving without impairing 
strength 

As further measures toward securing 
maximum economy of material, con 
tinuity of main and floor members and 
stress participation by floor and brac 


steel, where the latter can be insulated 
from the lighter alumimum alloy mem 
bers by fillers of pure aluminum. 

Weight Saving—-Ihe weight ratio 
between steel and aluminum. struc 
tures depends upon the type of struc 
ture, the span length, and the required 
performance. As the span length in 
creases, the dead weight becomes in 
creasingly the major part of the total 
load to be carried, so that any weight 
saving becomes multiplied in effect. 

For a small bridge, such as a 50-ft 
highway span, the adoption of alu 
minum will save 50 to 60 percent ot 
the structure weight. For a span of 
600 ft., the weight saving may be 65 
to 70 percent. In the longest spans, 
where the dead weight becomes the 
governing load to be carried, the sav- 
ings nay approximate 80 percent 

At the present pound-price ratio of 
3.6 for aluminum versus steel, a reduc 
tion of 72 percent in weight of struc 
tural metal would be required for 
equal first cost. However, other ad 
vantages of aluminum may reduce the 
weight saving necessary for determin 
ing its adoption 

Powers and other supporting struc 
tures in which compression is the prin 
cipal stress may preferably be built of 
steel, using aluminum alloy for the 
spans (where weight saving is more im 
portant). As a general principle, the 
more remote any portion of the struc 
ture is from the final foundation sup 
ports, the more important it becomes 
to reduce its weight (since other parts 
of the structure are affected by it), and 


therefore the greater will be the eco 
nomic justification for building it otf 
aluminum. Suspended floors, sus 
pended spans, arch decks, and similar 
ridge parts offer the most advantage 
ous applications of the lighter metal 

Relative Labor Cost—As hourly 
wage rates increase and the cost of fab 
rication and erection rises relative to 
the cost of material, the importance ot 
initial material prices decreases. ‘This 
change in the relative labor cost re 
duces the total price ratio, and favors 
the increasing application of alum 
num in overall economies. 

Lower Modulus— Ihe lower modu 
lus of elasticity of structural aluminum 
(10,300,000 as compared to 29,000, 
000 for steel) needs to be censidered 
as affecting the type and proportions 
of the span as well as the design of 
compression members, compression 
flanges and girder webs. An increase in 
the usually-accepted depth ratios of 
the various span types may be desir 
able to reduce deflections, also for 
economy 
members, the 
lower modulus of elasticity yields an 
increased reduction factor for slender 
ness ratio. For 1/r under 72, a plotted 
column curve is used, from which de 
sign stresses can be read off. (The 
Committee on Design in Lightweight 
Structural Alloys of the A.S.C.E 
Structural Division is developing, for 
lloy 148-T6, a column curve based 
on the tangent modulus formula with 
a cut-off at 22,000 psi). For higher 
l/r, the Euler buckling governs, reduc 


kor compression 





ing members should be utilized wher 
ever practicable. 

Bridge shoes and similar heavy detail 
parts may advantageously be made of 


AN ENTIRE ASSEMBLED SPAN of structural aluminum is set by a locomotive crane 


on a bridge at Massena, N. Y. The weight was 53,000 Ib. as compared to 128,000 for 
the identical span (97.5 ft.) in steel upon which the crane rests and which had to be 
erected piecemeal—a girder at a time plus the cross-frames. 
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ng the unit stress to values 
a tormula of the form 
74,000,000 r/l 
Most efficient use of aluminum alloy 
in compression can be made in mem 
bers with values of 1/r below 60. The 
use of members of higher I/r should 
be limited to those canying compara 
tively light stresses. ‘The 
compression 


sections of 
members should, there 
fore, be selected with the material dis 
posed to yield maximum values of the 
This 
sections for 


radius of gyration suggests the 


use of box compression 
cfhcient in use of 
matenal, producing stifl 


ittractive appear 


members as most 
InaxuMum 
ness, as well as for 
ince. Maimtenance objections to box 
sections are mininuzed im aluminum 
Continuity 
ever practicable in order 


restraint for the 


should be used wher 


to secure end 


Ch IIpPressi hn mem 


| 
bers or elements. [h« 
zation of 

: 


floorbeams as well as for 


1 
extensive util 
ontinuity f rs and 





bers is indicated 


Ihe same considerations justify the 
more extensive use of intermediate 
stiffness in compression members and 
girders in order to reduce the neces 
sary thickness of the n iaterial t 

1} 


esist buckling 


Minimum Thickness of Metal A 














intage mav Dc ikon of the high 
) li i ta 1 t t { i 
reducing the sninimnun k 
1 ot t 5 a t i 
tice in stcc Since the fine film of 
oxide initially f ned 1 alumint 
ctfectively arrests furth 1, the 
necessity f | iding tiol 
netal k to tak ce of 
nas fa nportant t if teel 
n man t t] ed for 
il l i] l 1 ¢ ] 
men n it . t met 
i Dr rt st t i num 
for l rs and }-in. f 
i thie t \ t nile his p 
pears t able limitation in 
rac t t tl use of 
that t th to resist in 
in 


Corrosion —Resistance—Aluminum 


vithstand atmospher it 

tack t irkable degr f t] ( 

1 ect ind proper! 
talled. The design details sh t 
u p ( pockets ¢ ( ( 
vhere moisti \ ect and br 
tained 

Electrolvti trrosion and damag 
from highly alkaline solutions, how 
ever, must be guarded against. Con 
tact with tecl, « pper, lead nickel 
ertain other heavy metals should 1 
woided; caulking or fillers of ] ih 
minum are ful expedient h 

se, d t tact wit crete { 
u\ od + ; ‘ 


NEW DECK OF 


ALUMINUM for an old bridge 


t 


Cats" 
| 


* 


ae 


geretseagics 
pearaceenecst 
eecaetirias 


prs. 


= 





This pioneer structural aluminum 


application was made on the Smithfield St. Bridge at Pittsburgh in 1933, and reduced 


the dead load one ton per lineal foot 





itcrials should not be allowed. Al 
SM cate lide 4 

rwughn NC MaALNesmiM Swwcwac ype 

} ] 

f alloy 1S) does not, as a rule, 

equire painting on exposed surfaces, 

t g practice to protect surfaces 

t t contact of dissimilar mate 

t xclude mozstt ! 

i ite, bituminous pa it uit 

hast Ha eC LSC 


\luminum surfaces must not be cx 
ected to retain their initial bright ap 








nec. ‘They will become film-co 
nd dirty, like any other material, 
ertain atmospher may cause 
face pitt \ bnght ap 
ycaran in be maintained by per 
ing but, even if is neg 
ted, the amount of surface damag 
\ } Ha cn glig D WC 1 long 


f vears 

Concentrations— the high 
it of vield strength to ultimate 
in heat-treated 


y restricts the 


aluminum 
redistribution of ex 








ve local str and makes it ex 
tremely important to avoid stress con 
ntrations. Reentrant corners, eccen 
t loading, fabrication inaccuracies, 
lequate details, concentrated point 
rs an unrclieved — erection 

trains should be avoided 
n the Smithfield St. Bridge at Pitts 
Du ENR Nov. 23 and Dec. 28, 
1933) where the first extensive appli 
tion of structural aluminum — to 
bridges was made, some of these les 


ns were learned by experience. Some 
f the street railway ties came to beat 


ng only on the extreme toe of the top 
flang ing] of the track stringers, 
ised excessive local stressing 

f the angle legs as cars passed. Fatigue 
wk cloped at the vertex of the 
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angles in a few locations, requiring re 
better realignment of the 


pairs and 
ties 

Another 
onnection between track stringers and 
floorbeams. Excessive local bending 
esulted in 


fault arose from a too-rgid 


icks in some ot 
When this connection 
vas “softened up” by removing some 
f the rivets from the clip angles and 
inserting shelf plates the end 
of the stringers, the local stresses wer 
reduced and the trouble stopped 
Repeated and Alternating Stresses 

148-16, the en 


500,000.00 


fatigue cr 


the clip angles 


under 


lor aluminum alloy 
durance limit for 
f completely reversed 
psi. In the useful life of a bridge, the 
probable number of maximum stress 
cpetitions or reversals would be a 
much Jower figure, certainly under 
] 


2,000,000 cycles. For 


cycles 


Stress 1S 18.000 


000.000 er 

f complete reversal of stress on 

mooth specimens the 
25.000 psi 





In design, due consideration 


+ ty rever 
i Tess TeVersals 


n pro 
Discontinuitic 
sharp reentrant corners, shou 
they Cause ad mark a TC 


fatigue life of a mem 


tioning the sections 
ld 
h« AVE ided as 
uction in the 
ber 

Shapes and Plates Available— I h« 
range of sizes available in shapes and 


plates is another factor influencing de 


sign. Aluminum alloy plates are rolled 
n any size likely to be required for 
girder webs, columns, chord section 
ind cover plates. For the deck plate 

| g ENR 


girder bridge at Massena, N. Y 
N 28, 1946) plates were rolled 10 





3 yey 5 
ft. wi 3 in. thick and 26 ft. long 
: ee . } ] 
in irger plate irc now being made 
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FABRICATING ALUMINUM MEMBERS for a 290-ft. arch now being erected over 
the Saguenay River at Arvida, Que. The principal difference from steel fabrication 
is that care must be exercised in the application of heat. (Dominion Bridge Co. Photo). 


available. Present shape sizes range 
through 8 x $-in. angles, 15-in. chan 
and 14-in. wide-flange beams 


Deeper beams must now be built up. 


nels 


but larger sizes will be produced when 
ever the demand justifies the invest 
ment in new equipment and mills 

Use of Extruded Shapes—One ad 
vantage of structural aluminum is the 
possibility of securing special shapes 
made by the extrusion process. ‘This 
gives the engineer greater flexibility in 
designing one-piece chord or column 
sections and other special sections for 
advantageous distribution — of 
material for weight-saving and for re- 
ducing fabrication costs. 

Present available applications of the 
extrusion limited to sec 
tions that can pass through a 17-in 
diameter circle. As a rule, however, 
standard structural shapes (as listed in 
the Alcoa = Structural Handbook 
should preferably be used because the 
pound price for such shapes is less than 
that for special extrusions. ‘The use of 
special extruded sections is justified 
where large quantities render the dic 
cost relatively unimportant or where 
the ultimate in weight saving must be 
ichieved, as in certain military struc 
tures 

Larger Assemblies— Because the ma 
terial is lighter, larger shop-assembled 
sections can be transported and han 
dled in the field. This affects the de 
sign and the detailing toward mini 
mizing or eliminating field splices and 
onnections. 

Wind Resistance—The light dead 
load of aluminum spans requires that 
greater resistance to wind uplift and 
werturning be developed in_ bridge 


More 


process are 


shoes and end details than for heavier 
stecl structures. 

Fabrication—In general, less power 
is required and lighter tools can be 
used in’ fabricating structural alumi 
num than with Kicld nveting 
should be minimized in order to take 
advantage of the higher cficiency (in 
shear strength and in reduced costs 
of the cold-driven shop rivets installed 
with heavy pressure equipment. Weld 
ing should be restricted to low-stressed 
items, such as fascias, lighting stand 
ards, and other architectural features 
I lame-cutting is not applicable; ragged 
edges are produced, with local damage 
from the heat. Cutting torches and arc 
welders are replaced by shears, saws, 
punches, and pressure-riveters 

Plates and shapes not thicker than 
4 in. can be sheared. The shapes and 
plates are clean and true, and light to 
handle. Mistakes, however, cost more; 
it is more difficult to straighten curved 
or buckled 


ot 


stecl 


plates of alumimum than 
f their high yield 
strength and low modulus. Riveting is 
slower, but machining and reaming are 
g 
faster, and the light-weight shapes can 
be moved by hand without waiting for 
a crane 


steel because 


Hot-bending and forming operations 
require heat-treatment after working, 
if working temperatures exceed about 
+00 deg. I. Structural shops sometimes 
perform moderately severe bends at a 
temperature of about 400 deg. F. Bes 
clling of angles and rolling of shapes or 
plates to curve of large radius can be 
performed by cold bending 

Temperature Effects—Structural 
aluminum should not be used wher 
it may be exposed to high temper 
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atures. It has been said that aluminum 
likes to be cold \s this materia 
gets hotter it weaker and 
more ductile. Exposure at 500 deg. I 
for one-half hour will permanently 1 
duce the tensile strength of 145-I¢ 
by 20 percent and of 618-16 by 10 
percent. ‘he melting point is 950 to 
1180 deg. F’. for 14S and 1080 to 1205 
deg. F. for 61S. For short time expo 
sure, the temperature of the metal is 
usually substantially below the sur 
rounding environment on account of 
the high thermal conductivity of alu 
minum 

Welding — Although welding | of 
structural aluminum is still restricted 
in application it was used in the M + 
floating bridge, developed by U. S 
Army Engineers during World Wat 
Il. ‘The flooring members were hollow 
box beams made from two extruded 
channel-shaped members of alloy 145 
l6. hese box sections were assem 
bled by welding, and the ends were 
closed so that the member would float. 
The welding was confined to the 
neutral axis and the ends of the beams, 
so that the aluminum alloy retained 
its full strength in locations of maxi 
mum stress 

\ newly completed and_ tested 
military bridge has an all-metal deck 
of alloy 148-16, utilizing special ex 
maximum 


becomes 


truded 
strength with mimimum weight. Here, 
iain, used for many 
parts, particularly in building up box 
sections. ‘The main joints are riveted, 
using the new high-strength XB77S-W 
rivet 

Bridge Floors \luminum alloy 
floors for highway and pedestrian traf 
fic offer minimum weight and long 
life. Designs that have been used to 
idvantage include flat plates suitably 
supported and special extruded planks, 
both in combination with bituminous 
surfacing materials. Open-grid floors 
and tread plates are advantageously 
made of aluminum for light weight, 
for ease of handling, and for corrosion 
resistance. A recent comparative de 
sign study of light-weight floors for a 
proposed bridge gave the following 
relative weights 

limber deck with steel tread plates 


shapes to give 


welding was 


75 


32 psf 

Steel grating, sills and stringers 
25 psf 

Aluminum allov grating, sills and 
stringers—1] psf 


Open-grid floors of aluminum would 
have multiplied economic advantage 
in bascule spans and other 
bridges 

Special Details—Corrosion _ resist 
ance, light weight and availability of 
extruded shapes make aluminum ad 


vantageous for 


movable 


railings, lighting stand 
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ards, fascias, spandrels, and other 
architectural features of bridges. For 
toll houses and houses, the 
doors, window frames and sash, roof 
ing, side panels and trim may ad 
vantageously be made of sheet or cast 


iluminum Aluminum bridge rail 


SCTVICE 


ings may be of simple pipe rail de 
sign with cast aluminum posts, or 
more decorative as may be desired 


Che basic costs are as little as $10 per 
linear foot 


Applications to various bridge types 


In plate girder bridges, much of the 
veb maternal is imefficiently utilized 
in comparison with truss designs. ‘This 
is unimportant in steel, where the 
cost of the metal is relatively small 
ind the saving in fabrication and cere¢ 
tion cost is th 
tion. In 


ever, the high base price 


governing considera 
structural aluminum, how 
f the metal 
is a dominant consideration. Cons 
quently it is difficult for aluminum t 
momically with steel in 
ipplication to plate girder spans. More 


compet 


wer, the lower modulus of elasticity 
idverselv affects the stiffness. and the 
depths of plate girders are limited | 


the plate sizes available. Accordingh 
fixed plate girder bridges do not offe 
in immediately attractive field for com 
petitive aluminum = designs, except 
wher orrosion ondition ire wn 
usual 


Aluminum should have a valuable 
pplication in comparatively deep and 
stiff truss bridges of long span, whe 

the lighter metal vields a high com 


pounded saving in weight. The redu 


tion in stiffness may b ompecnsated 
vithin limitations, by increasing th 
lepth, but the reduction in workin 
stress below that for silicon steel will 
partly neutralize the saving in weight 
The use of designs ipplving a 
much as possible of the material in 
tension rather than in ompression 
is even more important than in the 
ise of steel. For i given deformation 
the secondary stresses in aluminnn 
truss members will be one-third a 
great as in steel. An aluminum floo 
vstem and roadwai na idvanta 
geously be used in long span in 
the stiffnes f th span prone lox 
not depend ipon th fi 0 ind sin 
moreove each poun f weight sa 
ing in the flo mav save several 
pounds in the trusses of such bridge 
In application of structural alum 
num to railroad bridges, resistance t 
deflections and vibrations requires con 
sideration. In the plate girder bridg 
it Massena, N. Y.. designed for Coop 
ers F-60 loading, the 97.5 ft. alumi 
num span was made of allov 148-Té¢ 
Although the weight saving over the 


202 


sunilar steel spans was 55 percent, the 
cost (at 1946 prices) was 70 percent 
more than steel 

Ihe completely assembled span was 
shipped from the plant near Pitts 
burgh to Massena (575 miles) in one 
piece, unloaded at the site and set in 
place in a few hours. For the steel 
spans of the same bridge, the sep 
arate girders had to be shipped and 
set individually, and the cross oe 
assembled and riveted in the field, 1 
quiring two days per span 

The maximum deflections under 
static load were 0.61 in. for the steel 
spans and 1.53 in. for the aluminum 
span, but under moving load these 
deflections increased only 14 percent 
for the aluminum and 13 percent for 
the steel. No adverse effects, either 
physical or psychological, were ob 
served trom the increased deflection 
The vibration characteristics of the 
iluminum span were studied, and no 
tendencies toward resonance under the 
hammer blows of the unbalanced loco 
motive drivers were observed 

Structural aluminum offers outstand 
ng advantages in application to mor 
ible bridges, particularly bascule and 
ertical lift spans Fach pound of 
veight reduction in the span to be 
lifted will save a pound im the counter 

ghts of a lift span and up to three 
younds im the counterweight of a 
hascule span, with corresponding sa\ 
ings in the structure of the 


g counter 
supports or 


veight towers, together 
vith multiplied dollar savings im_ the 
yperating machinery and cquipment 

Uhe savings in counterweight metal 
ind space are valuable, in addition to 
the savings in tower steel, cables. ma 
hinery, and possibly in the substric 
ture. Ina study for a 300-ft. lift span 
the medicated saving in weight of the 
ift span was 70 percent, with an 
qual saving in the counterweights 
plus a 50 percent saving in the expen 
ve items of cables and machinery 
Kor a doubleteaf. 121-ft. aluminum 
vascule span recently completed at 
Sunderland, Eng... (ENR Dec. 16 
148) a weight 40 per cent that of an 
quivalent steel achieved 

In application to cantilever bridges, 
tructural aluminum offers the greatest 
nultiplied saving if used in the sus 
vended span. This weight saving re 
duces the stresses in the cantilever 
irms and in the anchor spans. Som«e 
conomy, though not as marked, may 
ilso result from use of the lighte: 
metal in the cantilever arms, since this 


vill also relieve the stresses in the 


span Was 


anchor spans. In the anchor spans 
however. added weight is often re 
juired to eliminate or reduce stress 
eversals, so that a reduction of thei 


veight may not be desirable 


\luminum does not appear to have 

best application in arch bridges ot 
considerable span, since the dominant 
stress is compression. Moreover, in 
long or slender plate girder arches, the 
buckling load is — to about one 
third that for steel, by reason of the 
ratio of the moduli of elasticity. On 
the other hand, the reduction in dead 
load tends to compensate for the re 
duction in buckling load since, in an 
irch, the dead load thrust is deducted 
from the buckling load in computing 
the stiffness factor. In any case, the 
deck or suspended roadway of a long 
span a may often advantageously be 
built of aluminum. It is to be noted 
that a 290-ft. all aluminum arch high 
Way hides is currently under way at 
\rvida, Que., in which it is calculated 
to save 200 tons in weight over a com 
parable steel design 

In application of aluminum to sus 
pension bridges, various considerations 
ire involved and require careful anal 
vsis. In a suspension bridge with stiff 
ening truss (or girder inv loss. of 
stiffness by reducing dead weight is 
iutomaticalls mnpensated by im 
creased truss stiffness when the design 
is made by the deflection theory. ‘The 
eduction of stiffness from the lowe: 
value of F must be compensated by 
wing a deeper stiffening truss 

Stiffness furnished bv the stiffening 
truss. as against stiffness furnished by 
mere dead load, is highly desirable in 
imcreasing the structural damping 
igainst aerodynamic oscillations; and 
uminum stiffening ¢russes may be 
built deeper than steel trusses without 
exceeding permissible stresses. For a 
given cable deflection and depth of 


truss, the stresses are reduced in pro 


portion to the lower modulus 
In the Philadelphia-Camden Bridge 
ilko in the George Washington Bridge 


ickel steel truss chords had to b 
sed to mect the high stress 
ments imposed bv the 
elastic deflections 
use of 


require 
conditions ot 
f the spans. The 
aluminum obviates this prob 
lem, permitting greater truss depths to 
be used with lower unit 

The steel wire cables are the prin 
ipal load-carrving clement of a sus 
pension bridge, and the most costly 
Any reduction in the weight of the 
suspended structure vields a multiplied 
saving in the cables 

Even if the stiffening trusses or gir 
ders are built of steel, a material sav 
ing is possible in a long-span suspen 


stresses 


sion bridge by building the roadway 
ind floor system = of structural alu 
miminum. The use of an aluminum 


ypen-grid floor will vield| maximum 
conomy. Careful analysis and check 
ing of proper stiffness constants and of 
ierodvnamic stability are pre supposed 
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AN ARTICLE TO MOLD 








Light-Gage Steel Offers 
New Building Opportunities 


B. L. Wood 
Consulting Engineer 
American lron and Steel Institute 
New York, N. Y. 


THROUGH 1HE ECONOMY of modern 
production and manufacturing meth 
ods, use of light cold-formed steel 
panels for walls, floors and roofs of 
industrial buildings has become cu 
rent practice. Some of these struc 
tures are literally a mile long and 
imclose scores of acres of floor space 
Within its limitations, such construc 
tion, with steel 2s in. or less in thick 
ness will exert increasing influence 
on the design of future buildings of 
other types than industrial 

For example, while the skyscrapers 
of the future probably will follow the 
gencral structural pattern of the past. 
some innovations will result from the 
use of light-gage steel. Probably the 
most outstanding will be the applica 
tion of shallow, lightweight panels t: 
secondary floor construction and ex 
terior walls, reducing substantially the 
weight to be supported by the framing 
and the foundations 
cost-wise 

\s another example, the future two 
storied house or commercial building 
may have walls framed with light 
gage studs, the entire side of the struc 
ture being assembled in jigs and put 
in place in one operation. Or the 
walls may consist of steel panels, each 
several feet wide and one or two stories 
high. The floor framing may be light 
steel joists spaced about 2 ft. c. to ¢ 
or cellular steel panels The roof. 
probably supported on light — steel 
trusses, may have a ribbed steel deck 
It may be composed of large panels 
or of a single prefabricated assembh 
The exterior mav be of traditional ma 
terials, enameled steel, stainless steel. 
or a combination of all three And 
interior ceilings and sidewalls mav be 
conventionally finished with metal lath 
ind plaster, or may be of steel with 
inv desired finish 

Such construction will reduce erec 
tion time and may make obsolete the 


unportant items 





STAINLESS STEEL WALLS inclose a 400-ft. long, four-story office building recently 


completed for the General Electric Co. at Schenectady, N.Y 


erection of small dwellings or other 


small buildings with bricks, boards, 
blocks, mortar, nails small units 
laboriously fitted by hand Recent 
trends already point to large-umit fab 
neation 

Development of light steel construc 
tions is being aided by the progress 
made in welding and in finding in 


gemious Ways of fastening pancls to 
gether and attaching collateral materials 
to them. Commercial development of 
insulating materials also has broadened 
their scope of application. Now, new 
impetus has been given to the use 
of light steel by the introduction of 
rational design methods 


Design formulas available 


Until recently, the structural engi 
neer had to depend largely on rule 
of-thumb methods in designing struc 


tural sections formed of light-gage 
steel While generally safe, these 


methods did not take full advantage of 
the potential economies or structural 
effectiveness of the metal 
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(Wide World photo) 


Recognizing the 


need for proper 
design 


specifications — for members 
formed of flat-rolled sheet and strip 
steel, the American Iron and Steel In 
stitute in 1939 imaugurated a research 
program at Cornell University, to de 
velop factual data from which such 
standards could be formulated 

Iwo principal results of this re 
search, which has involved testing of 
nearly a thousand specimens of widely 
varying types, were the publication in 
1946 of a “Specification for the De 
sign of Light-Gage Steel Structural 
Members” and in 1949 of a supple 
mentary “Light-Gage Steel Design 
Manual.” Both were prepared by 
technical subcommittees of the Com 
mittee on Building Codes of the AISI 

Ihe design specification, now na 
tionally recognized as standard, estab 
lishes procedures for determining safe 
load-carrying capacities and deflections 
of beams, panels and columns made 
up of both stiffened and unstiffened 
clements. It deals with design prob 
lems peculiar to sections composed of 


203 





plane, wide, thin ¢ lements, such as the 
prevention of imstability and buckling 
under compression \nd presenting 
formulas previously lacking, it provides 
a method for evaluating the lateral 
bracing effect of wall sheathing on 
studs and columns and for determin 
ing the proper spacing of attachments 
While the basic design principles 


ipplicable to light steel members arc 


no different from thosc applicable t 


the conventiona cavier hot-rolled 
shapes, certain ipplementary con 
sidcrations ent thie lesign of the 
heht sections particularly vhen th 


nclud« wide, thin, compression ¢ 

ments. Here attention must be give 
to the prevention of local buckling 
It becomes necessary t liffercntiate 
between clements stiffened along only 
one longitudinal edge (designated as 


unstiffened clements) and those. stif 





fened along both longitudinal edges 
oO ety 1 elements . > 
designated as titfened cle nent \ LIGHT STEEL PANEL, easily handled by two men, provides about 30 sq. ft. of 
Local buckling develops in unstif 
fened compression elements at 1 
: 


tictable unit stresses—often below the 
yield point of the metal—calculated ac 


floor area. The cells are used as ducts. (H. H. Robertson Co. photo 


cording to the structural properties of 
the full cross section of the memb« 


Vherefore, in the design of unstiffened 














compression clements, the property 
f the full cross section at itil 
following conventional design practi 
but to avoid failure by local buckling 
1 reduction 1s made in the unit work 
ing stress bel A i VC 
for the metal f stro 
reduction n to th 
\ Ith -t thi kn ; + ; 
pression clement « 
; Stiffened compt ciicnts Dp STEEL TRUSSES used on a Pennsylvania State College housing project weighed only 
have quite differently under 1K 90 Ib. Framing also was of light-gage steel. (Celotex Corp. photo) 
tead of buckling ng sudd 
it a critical str buckling wa ‘ 
clop gradualh Phat action cat g ual was published Ratings range from one to four 
redistribution of st ntensity as t ulations arc included for about — hours, depending on the protective 
load is increas gradually reducing tions formed of strip or sheet medium employed. It is economically 
the effective w th of the section ! t luding ze ngle and doubl feasible to develop ratings up to four 
higher the rat f width to thickne ick-to-back hannels and angles hours and higher where vermiculite 
f the clement, th ver the unit th t tiffened or unstiffened = gypsum plaster on metal or wire lath 
tre it which tl tion start lang ] Chart tablk is applicd on the exposed side of the 
h edistribut t mp \ eiwen. In gen issembly 

tre is | 1 1 | rot il, th mild prove useful In the usual residential, business, 
cause failur n a stiffen ment to the designer im the same manner nstitutional or school occupancy, the 
until the umit stress in that clement is the standard manua Stecl Con werage severity of the fire hazard is 
near the stiffened edge Ipp! he st tion published by the Ameri me-half to one hour of the standard 
the yield point of the stecl. ‘Therefore in Institute of Stecl Construction, — fire-test exposure. In comparison, as 
the load-carrying capacity of stiffen for heavy hot-rolled structural shapes emblics of formed steel develop fire 
compression clements may be bas¢ esistance ratings of about two hours 
upon the full allowable unit design Fire test results where ordinary 3j-in. sanded gypsum 
stress, calculated according to a 41 \lanyv American Socicty for ‘Testing — plaster on metal or wire lath is used 
duced effective design th. The r Materials fire tests have been con is the protective medium 

wt} f t] var t} t | tec] 0 ) 
or : th ee - ie ft ; ssa oe ater = Durability investigated 
pr n nt t tensit f ird { esistance ratings. In fact, mor About 10 vears ago. the AISI en 
the compre t increa test ita are available on the = fire gaged the Pittsburgh Testing Labora 

Of necessit 1 of the formula tance of these newer forms of light tory to investigate the durability. of 
ised for light-steel design are compley teel construction than on some of the light-gage steel, particularly with re 
or that 1 1 th \ upplicmen I nventional type pect to the effectiveness of the shop 
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coat of paint the construction had re 
ceived. ‘The report of this research, 
Durability of Lightweight T'vpes of 
Steel Construction,” was published in 
1942. The University of Michigan 
later, in a series of three bulletins, 
reported findings of a similar investi 
gation. Both projects indicated that 
imstallations generally were in excel 
lent condition, structurally sound and 
effectively protected 
lentative standards of quality and 
strength for light-gage stecl used to 
form structural members have been 
established by the American Society 
for Testing Materials, as follows 
ASTM A245-T—Steel from 2 to 18 
U.S. std. ga. (0.2499 to 0.0278 in 
ASTM = A246-T—Steel from 18° to 
25 ga. (00.0477 to 0.0225 in.) 
ASTM ~=A303-T'—Hot-rolled | steel 
strip of structural quality (0.0255 to 
0.2299 in. thick) 


Advantages 


lo delineate the fields of applica 
tion of light-gage floor members, it 
might be pointed out that economy 
dictates the use of the heavy conven 
tional stecl shapes where the loads to 
be supported require the full structural 
properties the heavy 
vide But im many 
pancies (residential 
institutional), the live 
crate, and 


members pro 
ordinary occu 
business, school, 
loads are mod 
Spacing of 
the structural members is required to 
meet architectural considerations or 
the needs of the collateral matcrials 
ittached to the struc 

Hence, open-web 
Id-formed hght steel 
systems have been developed to make 
more cfective 


relatively close 


that have to be 
} 
tural members 


stecl joists and « 


use of the metal 
Light-gage stecl and open-web steel 
joist floor ire practicabl 
mad economical for use on 
spans for live loads up to about 
psf.. and in some cases, for s 
W here 
tions are used, the 
the floor system is lower than with 
conventional framing The greater 
the number of 


construction 
ordinary 
}?5 
mewhat 
construc 
load due to 


heavier loads these 


dead 


storics ina building, 
the greater the importance of reducing 
the dead weight of the floo vstem 
ind the greater the advantages of these 
lightweight steel Hence 
thev have been used in such recent 
buildings as the Mercantil 


Bank Building in Dallas and the 2S 
story John Hancock 


onstructions 


s0-story 


Building in Bo 
ton 

About two vears ago, The National 
Standards Co. in Houston, ‘Texas 
tound it necessary to put an addition 
on its existing S-story remforced con 
crete building This structure had 
wiginally been designed for 16 stories 
of reinforced concrete, so that an S- 
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OPEN-WEB STEFI 
store in: Wichita, Kan 


story addition would have been feas 
ible However, thie OMpPAa needed 
much more than S stor 

Phe problem was solved with ight 


tec] floor 
lightweight 


steel framing, 


] 
concrete fill, and 


onstruction 
hre-re 
protection In this 
manner, if was possible to add 14 ad 
ditional floors 

Ke ffort 


building codes to permit the use of 


Ist1y ¢ 


plaster 


} 1 
ire Demmg made CO MOdCTIIZ' 
in mul 
Such panels have 


in hundreds of 
} 


light-gage insulated wall panels 
tistory 
been 


structures 


used industrial 
wellings. ‘They 


weathertight and 


buildings and small 
ue light in weight, 
iftord the necessary degree of insula 
fion Also, the 
onsume less floor space than conven 
tional masonry walls and thus increase 
rental income 
Either floor Ol 
crected quickly 
ind place 
the could 


and fire protection 


wall panels can be 
\ couple of men lift 
a floor panel as quickly as 


13 x S-in. wood joist, but 
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JOISTS support the concrete floors of 
(Bethlehem Steel Co. photo) 





an §8-storv department 


Y ft. or more of floc 
from the effort. A de 
mediately avai 


1 area results 
k becomes im 


ible free from the 





hores traditionally required to  sup- 
port formwork—aftording clear work- 
ing space for the other trades and clim- 


nating the fire hazard 
Phe cellular type of floor 


\ ill panels 


ind side 
provide space for plumb 
conditioning, and electric light 
ng and telephone viring Utilized 
for radiant heating, these panels afford 

legree of flexibility of heat control 
not obtainable where pipes are em 


ng, al 


bedded in concrete slabs and large 
masses of concrete have to be heated 


ir cooled before a desired change of 
temperature can be effected 

[hese advantages, plus the establish 
ment of design standards and fire rat 
ings, are reflected in the expanded use 
of light-gage steel in postwar build 
ings, and the trend toward this modern 
form of steel may be 


tinue 


expected to con 
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AN aR T8OL€ Fe MOLD THE FUTURE 








PHE FIRTH OF FORTH BRIDGE in Scotland, built in 1890, was designed for a wind load more than twice as great as present 


codes require. Safer—and more expensive—than necessary, it has its counterparts ino many modern works. So 


Let's Stop Overdesigning Structures 




















IN PHEIR UNCEASING SEARCH for mo Alfred M. Freudenthal tram limit Or the design load is 
efined procedu f structural analy Professor of Civil Engineering lirectly compared with the carrying 
engincers find their efforts null Columbia University ipacity of the structure, which is 
hed by th of ipproacl evaluated by suitably combining the 
to the m of perm elevant dimensions and material prop 
tresses and associated safety fact Structural design consists of two op rtic 
Phis situation can be rectified throug] ition | nination of the ef Phe load effect is derived from the 
the establish t r ject I fect of loads and service conditions; 2 specified load by the use of ngorous 
teria of safet Comparison of the load effect with nethods of logical inference (struc 
he neept of safet yObabl raracterist f the structure termed - tural analysis In the process, a num 
the most important—and certainly the istan ver of abstractions are usually made, 
most cont ial and vaguely defined ind these restrict the validity of the 
mcept im structural design Safet Load effect vs. resistance esults and their correlation with real 
fact ving between 1.25 and 1 id effect is expressed directly ty hus, stresses computed by con 
ire found nt design specifi tern f the loads. unit stresses o entional methods ——-which assume a 
tions fi | ff rent mat il d tru let mation the la t h< ng ymputed erte thy hom wenous, sot pC Wha 
tural part These hosen 1 the assumption of a linear relation — terial, infinitesimal strains, a one 
irbitrari] tl t t t loa stresses and strain Ihe limensional state of stress and ideal 
judgment tan expressed in the samc d boundary conditions—-are only 
This method of ection does not limensions as the load effect mperfectly related to the real stresse 
permit incorporation in the everyda For example, 1 computed stress iy in the loaded structure 
srocedures of structural design of re npared with either the observed \ similar imperfection marks the 
h 1 th | pertic t fractu tre yr the yield stress of a relation between the assumed and 
tural materials. Hence iaiterial. \ computed elastic deforma eal mechanisms responsible for the 
1 analysi lepr tion uparcd with a limiting de esistance of a. structure However 
if Ake snnrit f tion associated with an observed nation of resistance is based in 
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iddition on material and geometrical 
characteristics obtained by experiment 
ind observation. Since exact duplica- 
tion of test results is seldom possible, 
even for a single observer, the geo- 
inetrical dimensions and thé observed 
material properties cannot be more 
closely defined than in terms of fre 
quency distributions that summarize 
the different results of repetitive tests 
ind observations. ‘These represent the 
closest approach to constancy that real 
physical characteristics may attain be 
cause . their imperfect reproducibility 
Fig. 1) 

it is ultimately of no consequence 
whether the variation in a property 
which is expressed by the frequency 
distribution—is inherent in the prop 
erty observed, or characteristic of the 
procedure of observation, or the result 
of both. In the case of the observed 
tensile strength of a number of as 
sumedly similar metal specimens, for 
instance, the recorded frequency dis 
tribution of the test results expresses 
the effect of the combination of all 
individual influences that may be re 
sponsible for the varmtion in observed 
strength. These would include differ 
ences in the quality of the metal, im 
perfections in the preparation and 
testing of the specimens, and errors 

observation and measurement dur 
ing the actual testing procedure 


Design loads differ from real loads 


(he comparison of load effect and 
resistance is made still more difficult 
by the arbitrariness with which design 
loads are specified and by the vague 
ness of the relation between real 
loading and design loading. Only for 
certain types of structures, such as 
railroad bridges, crane girders or indus 
trial structures serving specific pur 
poses, does a comparatively clear and 
simple relation exist between the real 
loading conditions and_ the 
design loads 

In these 
currence 


selected 


particular Structures, 0c 
of the maximum service (de 
sign) load is considered a_ relatively 
frequent and therefore normal service 
condition. Of course, a certain varia 
bility of the real load must be ex 
pected; but because the maximum load 
occurs relatively often, this variation 
is not really significant. The design 
load is fairly well represented by the 
maximum service load 

In other tvpes of structures, such as 
buildings for human occupancy, high 
way bridges, airplanes and most ma 
chines, the high vanability of the real 
loading is of considerable significance 
in design. The maximum load, which 
is Often several times larger than the 
normal service load, occurs only a few 
tines during the entire period of serv 
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ice. To formulate a rational relation 
between the real loading and the de 
sign loading under such conditions, it 
is necessary to introduce statistical 
concepts. With the aid of these, the 
variability of the acting loads can be 
adequately expressed, and the proba 
bility of occurrence of various loading 
conditions estimated on a_ rational 
basis. 

In view of: (1) the uncertainties 
in the evaluation of resistance; (2) 
abstractions, approximations, simpli 
fications, and outright errors in the 
methods by which the load effect, 
service conditions and resistance are 
determined and which, in their en 
tity, make up the component of ignor 
ance contained in any theoretical an 
lysis or description of real processes; 
and (3) the intrinsic variability of 
the load and other service conditions, 
it is evident that a comparison of the 
load effect with the resistance of 
structure cannot be performed in 
terms of an equation. It must be ex 
pressed only in terms of a correlation 
range leading to an inequality. And 
this correlation range must provide for 
the uncertainty, ignorance and_ vari 
ability contained in the compared de 
sign characteristics 


Safety factor defined 


If, duc to the aforementioned 
causes, the load effect s may be sub 
ject to a maximum upward Variation 
of a range As. while the resistance 
r may be subject to a maximum down 
ward variation of a range r, the 
prevention of failure requires that 


(stAs) <(r—Ar (1) 


Che condition of minimum safety is 
obtained by replacing the unequal sign 


by the sign of equalitv. Hence 
Ar 
ba 
s= . l 
= 9 
1p ern 7 
where 
As 
1.4 
n : 3 
A r 
1 
: 
In Eg. 3, m represents the minimum 


value a the factor by which the load 
effect must be multiplied to be directly 
comparable to the of the 
structure 

Ihe definition of this factor is iden 
tical with the conventional definition 
of safetv factor, which is thus identi 
fied as a factor of correlation between 
load effect and structural resistance, 
reflecting the variability, uncertainty 
and ignorance inherent in structural 
design. If the range of variation can 
be determined, or even estimated with 


resistance 


1949 


a fair degree of accuracy, the required 
minimum value of the factor of safety 
can be computed from Eq. 3 


The safety factor varies 


Each value of this factor is associ 
ated with a definite assumption regard 
ing the selection of the design load and 
the evaluation of the resistance of the 
structure. 

For example, assume that the design 
load represents the maximum possible 
service load And assume also that 
the design resistance is determined 
under the most extreme, unfavorable 
issumptions concerning the resistance 
mechanism and the range of variation 
. geometrical dimensions and ma 

rial properties. ‘Then, the minimum 
a factor will only slightly exceed 
unity. In this case, both As and Ar 
tend toward zero. ‘They compensate 
only for the ignorance contained in th« 
theoretical concepts and the analysis 
the range of which can be made arbi 
trarily narrow by using the most accu 
rate and reliable procedures of analysis 
that are available 

On the other hand, the lower th 
design load relative to the maximum 
service load, and the cruder the con 
cepts and methods of the structural 
inalvsis, the larger the minimum factor 
of safety must be It must be in 
creased also if the range of variation 
of the material properties is estimated 
less conservatively or if this variation 
becomes larger because of lack of con 
trol in the process of manufacture and 
the method of selecting materials 

Because of the interdependence of 
the variables, a permissible stress, for 
example, has a real meaning only in 
conjunction with the specification of 
the design load. the required accurac\ 
of the structural analvsis and the level 
f control imposed on the manufac 
ture and selection of the material 
Changes in any of these must be im 
mediately reflected in a changing al 
lowable stress, and vice versa 


Evaluation of safety is difficult 


Ihe conventional procedure — by 
which specifications for design loads 
ire set up, is, therefore, imadequate, 
since they are prepared independenth 
of the specifications for permissible 
stresses and quality generally 
with each type of specification being 
dealt with by a different professional 
group. It leads necessarily to a com 
plete lack of correlation between these 
specifications and to a resulting lack 
of balance in the design based thereon 
It is practically impossible to evaluate 
the real safety inherent in a design in 
which such a correlation does not ex 
ist or is not rational 

Another 


control 


point that must be con 
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FIG. 1. A DISTRIBUTION CURVE 


indicates the frequency with which ob 


served values occur 





red is that as a fact if correlation 
f the load effect with the resistanc 
the safety fact noon refer to the 

mbination of all loads and_ service 


ight exhaust the 
Thus, the 




















esistance of the st ture 
frequent attempts to d 1 concept 
yf partial safety terms of different 
factors for dead load, live load 
the vice conditions are mean 
ngless. ‘T do not reflect a rational 
on pt of safet 
Such att npt 1 isually based on 
e assumption that the difference in 
the range of possible variation between 
the verv nearly constant dead load 
ind the highly variable live load can 
} ail 
f 
lh, 
+} 
' + saul , ‘ ium f 
oT tic i f which ibject 
toa ! g tf variation n 
aller than the alg i m of th 
istitucnt range t ination Th 
yased the fact that the sroba 
tv of a simultaneou ition of al 
stitu nt ) t ma 
1 in the sa lirection n] 
ae f + Aasits f ] 
: . 
+t ae 
In i+] + + WW if 
tat + ] + \ ) “ 
\ \ { 
ee \ ie f wa 
ition f tl fin iract t 
y f 5 
I t I function of 
th iwstitu t t \ x x 
\ I iniati of whicl 
ire Ay As; & \ Th 
facto .. a. 2 i, are obtained 
yartial diffe tiation of F with Tat 
tas eee caisiet east 
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FIG. 2 


aon 7 éXe) 





GRAPHICAL EVALUATION of critical combinations of design characteris 


tics, on the assumption of a normal distribution of resistance and load effect, both of 
which are represented as relative frequency distributions 





\ iT Ti istunce, ft the load 
attect im a section of a continuou 
t cam eXpressed in’ terms of 
the n of the dead-load and live-load 
noment 
b ( L ( l 


v, and w, denote, ] 


respective 
listributed dead and lis 
ind C, the appropriate 
Then the 
he load effect 





\ ie further that the dead loa 
xceed the design value 20 
it, while the live load may attain 

loubl ts design luc Then, th 
tin iiation f the | | ftect 

ds segeariat 
CT V0.2 ( ( 10 

ng, therefor mr the itio of 

id t load. With coefficient C 

1.5 C, and w w, 3, for exampl 

t ilting rang f variation do 
not exceed 53 percent of the dead 
id moment, or about 36 percent 

f the total moment Phese value 


mmpared with the 20 per 
ent variation in dead load alone and 
1 nearly 50 percent increase in total 





noment obtained by summation 
Similarly, in determining the result 
ine range of variation A associated 
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with a number of 


P. each of which subject to a vari 
ition A,, the application of Eq. 4 and 
to | mP, where m is 


1 } ] 
f loads, leads to the relation A 


micentrated load 


A m and a resulting specific range 
of variation (A4,/P) (1/\/m Phu 
f 


or imstance, a variation of 100° per 
individual force 
i resulting variation not exceeding 32 


ent in an produ 


percent if 10 loads act simultaneously, 





is in the case of locomotive wheels 
tting variable (impact) forces 


If it is assumed that the resistance 


f the section of the continuous beam 
mav be subject to a maximum down 
yard variation of 25 percent of its de 
ign valuc suggest by the scatte 
f the observed strength values of 
stec the minimum safety factor for 
the design, a ding to Eq. 3, would 
1.36 ia 
is 
1 — 0.25 
Ihe safety factor as expressed by 
kg derived on the basis that fail 
I hould be prevented, even if a 
erv improbable upward ination of 
| 


the load etfect coimcid 
v it bable downward var 
i improba dic GOWNnWard Val 
Since n 

defined as 
improbable 


with an equal 
ition of 
the resistance range of varia 
tion can be impossibl 


mly as highly failure 


innot be prevented with certainty 
but only with a selected degree of 


probabilit 
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Let P, denote the probability of 
occurrence of the load effect, s + As, 
ind P, the probability of occurrence 
of the resistance, 1 r. ‘Then, the 
probability of coincidence of both ex 
treme ranges of variation is, according 
to. statistical principles, P, PP 
his is the resulting probability of fail 
ure 

Both the load effect and the resist 
ance (represented as relative frequency 
distnibutions) are plotted in Vig. 2 
of a rectangular coord) 
system hie 
with the 


long the axcs 
hate ongm comecnKlcs 
mean valuc (s,, 1) of the 
distributions. Under the assumption of 
i Normal (Gaussian) distribution of 1 
ind s, a family of curves, P, con 
stant, Phe probability 
values of the poits on these curves 
we the products of the relative fre 
quencies, or probabilities, of their co 
ordinates 

With the introduction of the ex 
pressions for a, b, Aa and Ab, indi 
ited in Fig. 2, into Eq. 3, the safety 


‘ + 


has been drawn 


ictor becomes 
\ 
i 
8 
\) 
j 
r 
Vu (1 
1 hy h 
| 1 + (a + Aa = 
1 a 1 bh + Ab : 
Vectors drawn from a poimt (s/s 
l,. /7 1) to the points 
) (estas r— A 
Sos I ind ( 
make angles with the axis of abscissac 
f 2, and spectively. In terms of 
these angles, 


‘ota, tan a 8 


value of n the crit 
f design characteris 
iniations is that 
with the maximum probability of fail 
ure, these combinations are defined 
by the tangents drawn from the point 

1, 1) to the curves P, constant 
Hence, combinations of load effect and 
resistance sclected only 
critical combina 
through the tangential points 


Simce for every 
] } 
uw combination 


tics and of \ issociated 


should be 
long the “line of 
tions” 


Non-linear load-stress_ relations 


\s long as the relation between load 
ind stress remains linear up to the 
point of failure, s and r can be ex 
pressed in terms of unit stresses. Un 
der such conditions, r/n 
the allowable unit stress 


represents 
However, if 
the load-stress relation changes with 
increasing load or 
ince, as under 


decreasing resist 
conditions of elastic 





FOR CRANE GIRDERS and industrial structures serving a specific purpose, the load 
effect may be evaluated fairly accurately, since the design load is closely represented by 


the maximum service load. For most other structures service 


defor 
buckling), s and r can be 
expressed only in terms of loads, force 


plastic deformation, or of finite 


mations 


yy moments 


Under such conditions, the values 
sand 1 r must refer to the 
same state of the structure. ‘This state. 


different 
issociated with the de 
Thus, in the evalu 
resistance, 1 ro 
static loads, 
redistribution 


will generally be 
state 
sign values s and 1 
ition of the 
nuld-steel structure under 
the plasti 


however, 
from the 


for mistance, 


f stresses must be taken into account 
if the maximum load cffect. s 4 i. 

sufficiently Iigh to transform the 
structurc, which is clastic under the 


design load and resistance, into an 


clastic-plastic state 


Phe concept of safety. as expr 
| 


pressed 


by the safety factor in Eq. 3, implies 
that the load effect and the resistance 
of the structure are independent. of 


cach other and of time Vhis is tru 
only when the effects of 
creep, or both, need not he 

Under conditions of 
resistance of the 
vith 


the resistance 


fatigue o1 
onsidcred 
fatigue, the 
structure decreases 
1 load that causes 
issociated with the en 

limit to be exceeded. When 
reep is involved, the resistance de 
creases with time and depends on the 
load variation. With both fatigue and 
creep, as in high-temperature service 
design of metal parts, resistance not 
only with the number of 
veles and with time but also depends 
on the loading sequence. 

Thus, the safety factor becomes a 
function of the loading historv and of 
time. Under such conditions, its ra 
tional evaluation is extremely difficult, 
since analysis is required of the se 
quence of inelastic states through 
which the structure passes as a result 
of the loading sequence 

\n understanding of the real nature 
of the safety factor is of 


every cvcle of 


durance 


dec Teases 


immediate 


ENGINEERING NEWS-RECORD © September 1, 1949 


loads are not so definite. 


, ; 
practical importance. ‘The knowledgs 


is cssential to the preparation of ra 


tional design specifications, which de 
termine the which 


materials can be utilized and encourage 


the d velopment f better 


cffectiveness with 


materials 


Studies under way 


Increasing concern is bemg shown 
by professional organizations over the 
necessity of solving such basic prob 


lems. Recently, for example, the Amer 
im Society of Civil Engineers set up 
4 committee to study the problem of 
safetv. Since th 
lata is surprisingly 
first steps m thi 


imount of available 
of the 


work must be collec 


VW 
yall, One 


valuation of 
variability of the 
different 
lluctuation in the 
nes of the observed mechanical 
properties of structural materials must 
be treated similarly. And at the same 


tion, coordination and 
data concerning. the 
real loading conditions for 


types f structures 


tine, a thorough study must be under 
taken of the significance of the mate 
rial properties observed in standard 
mechanical tests with regard to the 
performance of materials in actual 
structures 

Very little has been done in this 
direction. Most engineers accept at 


face value the 


tions of 


onventional classifica 
structural materials in terms 
that, in most cases, are completely un 
related to real structural performance 
Chere is little exaggeration in the state 
ment that nothing has succeeded in 
onfusing the engineer than the 
testing machinc 

In the coming vears, increasing em 
phasis undoubtedly will be placed on 
the development of effective proce 
dures of structural design and evalu 


INOTC 


ating and selecting engineering mate 
tials. This will require the use of more 
rational concepts of structural safety 
ind of the performance and resistance 
f materials and structures 
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Engineered Earthmoving 
For the Job of the Future 


Dersicninc the performance and costs Kenneth F. Park ’) ‘Tires; choice of suitable sizes and 
machinery just ays you would Construction Equipment Consultant ur pressures to decrease work, in 
design a bridge or a building is a San Leandro, Calif. crease: performance 

far cry from the id days’’—but it 10 t 


Gear ratios; options to meet work 


in be done. Such designing morc demands to increase performance 





arene 7 , ’ rally } . . 4 * 
Sela nust assume a continually the use of several hundred values in 11) Altitudes, and the loss of power 
greater position of importance if the — that one item alone. In practical use, that is involved 
ig construction jobs of the future fowever, it is sufficient to establish a (2) Adaiiienseal Tattons furl coven: 
; i. ee ee et cae ae < echanical s: fuel, grease, re 
ic to be handled efficiently and suc half dozen. Intelligent use of this ete eles 
1] ‘ } rs, i 
essrull mall group will create a surprising ; : : 
\ few b yrincip!l werng are . > 3) Efficiencies, mechanical or human, 
ii Nic principles COVCTINE range of economic considerations from Shae: Reale telat thek.  ieee 
} “mt rat T teristics ne atte inciuding 1 all OWCT 
inherent operational characteristic the amounts of orginal investments to ; Ps 5 ‘ F 
nake it possible to evaluate types of | §nal unit costs ful performance design — facto 
, . of 1 eT + ( y : 
machinery, one against the other, o1 f management and supervision 
to ni ne reat tana Basic “design” tactors 
) plan a pe-formance and cost = g A practical example 
besses around a set of conditions, with In carth or materialy movement, \ ; 
machinery ilready in __ possession the factors most potent in calcula practical example of the use of 


Such work-—-amounting to a design some of these factors can be set up 
in which a good job will be assumed, 


with a 4anile one-way haul over zero 


tions of performance and costs are 


problem—offers almost certain pos ati ce 





empty and gross, 


hil + r mo + ] 
sibilities of increasing output an Site toads 








owering costs. An attempt will be : : _ grades. ‘The material weight in place 
nade presently to show this possi Material weights, and _— oe will be assumed at 2600 Ib. per cu 
lity. The main facts cited are taken 1g Characteristics of swell, shrink vd. with a 30 percent swell. It can 
from an actual problem faced by an ige and percentage of void be further assumed that a contractor 
excavating firm that — particularh 3) Horsepower; evaluated in terms of — particularly wants the job and has 
vanted a desirablelooking contract accomplishment, and its rating 125 brake-horsepower, —rubber-tired 
But first, a few principles wall be vhether flywheel, drawbar or bare tractors, with 14-yd. heaped-capacity 
tated. The well-planned, or designed 4) Grades, adverse or favorabk wagons. He realizes similar machinery 
machiner pplication should l Rill sec aitabancealitien aa comin will be bid competitively. Outside 
reduce investments to a minimum ton - pes apa aa f paring possible profits to the 
2 produ the greatest umt per Se quick, what can he do to give him 
formance; and o 3) reduce unit self a bidding edge? 
sty below similar or competitive a ae — a ee He begins his analysis in’ some 
nethods or machinery; and (4) in ib ccs vhat the following manner 
licate a good economic position dur Spec Is and differen peed options, Material weighing 2600 Ib. per cu 
ng a potential lif whether feasible or not yd. in place with a 30 percent factor 
A list of factors affecting perform 5) Acceleration and deceleration, and — will weigh 2000 Ib. loose. A 14-yd 
inces and costs seems formidable, for the time thev consume heap at this weight would give a 
with small variations in item values, 
the number of different answers, which 
mild be obtained, would run into the EFFECT OF ROLLING RESISTANCE ON PERFORMANCE AND COSTS 
tea: thousands. In wget een Rolling resistance in pounds per ton 40= 652 100+ 1504 
the number is greatly reduced and 
ules of thumb figures are sufficient tr) Number of machines to maintain a pro 
assure suitable accurate answers. For duction of 350 cu.yd. per hr 8 10 13 18 
instance “rolling resistance’, which is Haul speed, maximum, m.p.h 25 15 iW 7 
nothing more than an arithmetical Return speed, maximum m.ph 25 25 25 7 
valuation of underfoot conditions in 
EES REGO TRS EK Hee Investment in hauling equipment $140,000 $175,000 $227,500 $315,000 
nerements of : sound VET Hauling cost per cu.yd. at $8.80 per hour 
fractions of a pound, and thus indicat tor each machine 20.1¢ 25.1¢ 32.7¢ 45.3¢ 
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maximum net load of 28,000 Ib. A 
alculation of weight distribution and 
tire capacities shows that the tire 
vould carry a gross (loaded) weight 
f 75,000 Ib. With an empty weight 
f 30,000 Ib, a net load could weigh 
$5,000 Ib. and be within” recom 
mended tire capacities. 45,000 loose 
lb. of this dirt requires a heaped 
vagon capacity of 224 cu. vd. A 
heaped capacity of 224 cu. vd. could 
” arranged for the flaretop type of 
vagons involved 

\ maximum speed of 19> m.p.h 
vay standard in the wagons, but 
would the horsepower handle 75, 
000 Ib. at that speed? The amount 
of work (rimpull) available at 19 
iniles top speed iy 2100 Ib. With 
374 tons of gross load it is shown 
2100 374) that it would be pos 
sible to travel 19 miles an hour with 
1 56 Ib. per ton rolling resistanc 
56 Ib. of mmpull work per ton of 
gross vehicle weight Further study 
reveals that if the rolling resistance 
vere reduced to 40 Ibs. (which value 
results from a smooth road with well 
maintained and watered surface 
mly 1500 Ib. of rmpull would be 
required instead of 2100 Ib., and a 
greater spced would become possible 

A further calculation shows it pos 
sible to obtain 1500 Ib. of rimpull 
ata _ of 27 m.p.h. An optional 
gear allowing a top speed of 25 m.p.h 
is available—thus allowing a_ small 
amount of excess power to assure ac 
celeration. A simple and inexpensive 
exchange of gears thus makes it pos 
sible to increase haul speeds from 
19 to 25 m.p.h., and reduce the 
round tip time by more than 6 min 

\ four yard shovel is assumed to 
excavate about 350 cu. yd. per hn 
Kight of the wagons are calculated 
to fit that production and = main 
tain it 

If the original machine in its stand 
ird form is figured, 16 wagons would 
be necessary to maintain the pro 
duction, and hauling costs would 
double. With the standard machines 
changed over to fit job conditions, 
including the gear changes and top 
extensions, representing an extra ex 
penditure of about $700 each, the 
investment, per unit, would be about 
$17,500. Thus, an investment of 
$140,000 (S x $17,500) becomes 
capable of doing the work normally 
requiring an investment of $268,800 
16 x $16,800) 

Further, assuming an hourly owner 
ship and operating expense for each 
original machine at $8.00 an hour, 
the hauling cost with 16 machines 
would be 36.6 c. per vard. With 8 
machines doing the same work, add 
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ing a 10 percent hourly increase im 
osts due to the same machine work 
ing somewhat harder, the hauling cost 
per yard would be 20.1¢ 


Some factors must be created 


Obtaiming this result will obviously 
lepend upon the contractor adhering 
to the plan and creating some of the 
tactors around which the calculations 
hinge-—the good road-bed for one 
\lso the assumptions need to be ip 
proximately correct Suppose, for ex 
imple, the material weight turned 
mit to be 3000 Ib. per cu. yd. in place 
\ net maximum of 45,000 Ib. would 
esult in 15-yd. bank measurement 
vads instead of 17.3 cu. yd. and 9 
vagons would be necessary at a haul 
ing cost of 22.6 c. per yard instead 
of 20.1 cents. ‘The investment would 
have to be $157,500 instead of $140, 
000 to do the same work 


\ similar effect on investment and 
osts would be found if the swell 
factor was too low, and the correc 
tions created smaller loads 

The low results found by calcula 
tion are based upon the creation of 
+0 Ib. per ton rolling resistance 
If greater rolling resistance is allowed 
to develop because of the rutting, 
or softening, of the road surface, o1 
by the maintenance of improper tre 
pressures, or in the negligence of 
the original construction, performance 
will drop off materially and_ result 
in: Lowered shovel performance, o1 
the need for more hauling units to 
do the prescribed amount of work 
In either case costs go up. An ac 
companying table shows how invest 
ments, performances and costs vary 
vith changes in rolling resistance 


Evaluating the design factors 


Each of the design factors has its 
own peculiar effect on the final 1 
sult, and each therefore needs to be 
thoroughly understood 

Weights. An accurate knowledge 
of weights involved in a problem af 
fect: (a) speeds of travel; (b) ac 
cleration; (c) quantities delivered; 
all of which influence (d) costs 

When very light weights are to 
be encountered, a given amount of 
horsepower can do more work either 
in greater loads or in higher speeds, 
or both. This is a good place to start 
analyzing the potentials of a ma 
hine’s performance. 

Materials. Unit weights of mate 
rials, either in solid or loosened form, 
go to make up gross loads. Swell 
ind compaction characteristics also 
point to the weights that will develop 
is well as the size of the carrer neces 
sary to accommodate them. Ob 





viously material that bulks excessively 
vill produce less “pay dirt’” in a 
arrier than one which does not. The 
onsequences of this situation were 
presented in the previous example 

Horsepower. In excavation haul 
ng equipment, there are, unfortu 
nately, several means of stating horse 
power ratings with a great difference 
in their effect on performance calcu 
lations. With track-type machines, 
horsepower is generally stated in 
terms of drawbar pounds. It is the 
unmount of work the tractor is capabk 
f doing at sea level, in pulling or 
pushing, over zero grades, after its 
wn locomotion is accounted for 
Over adverse grades the weight of the 
tractor absorbs a portion of its own 
power and the balance is available 
for other work 

In explanation of work power a 
tractor rated with 130 drawbar horse 
power is capable of 130 x 33,000 
4,290,000 ft. Ib. per min. of work 
If the low gears are arranged to give 
1 speed of 1.7 m.p.h. or 149.6 ft 
per min., the drawbar pull for all tow 
ing or pushing work would amount 
to 4,290,000 149.6 28,676 Ib 
In this manner, all other figures in 
volving combinations of speeds and 
drawbar pounds pull are calculated; 
the whole based upon a horsepower 
rating at the drawbar which is created 
it the rate of 33,000 ft. Ib. of work 
per minute per horsepower 

In automotive work, there is a great 
deal of conflict and confusion in the 
ratings, some of which are mislead 
ing. One manufacturer rates horse 
power it the flywheel. Others rate 
it bare, and the fan and other power 
consuming attachments must be 
idded later to reduce the workpowe1 
ind cause a confusion in the minds 
of buvers who are attempting to 
judge relative performances on a 
horsepower basis. Some, further, rate 
their engines at continuous output 
vhile others rate the engines on an 
intermittent basis. For the moment, 
there is no common ground of rat 
ing, sO inquiries must be made in 
order to obtain correct figures from 
which performance calculations can 
be accurately put together 

In the case of automotive tractor 
ratings the differences can be eval 
uated about as follows—rated ac 
cording to their ability to do work 

1) Rimpull horsepower. This par 
ticular term is seldom applied to 
rubber-tired — tractors Rather, the 
horsepower is stated in some vague 
manner as amounting to some figure 
ind rimpull pounds, or tractive effort 
mav be stated (or not) in working 
pounds, at listed speeds 





2) Brake or flywheel 
Vhis rating generally 
rics such as 
‘tc., all of which 
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tance has been already in amounting to about 30° percent. of 
a ies of several recom- the weight on the driving areas, 
ilues. It is given altogether — tracks or tires, so that the work powel 
mnsideration in the calcu if a 40,000-Ib. tractor is about 12,000 
# machinery performance, b lb. before slippage and loss of work 
littl known about it ower result. In order to utilize the 
ling resistance is not a potential of the horsepower, imposed 
f tl irfacc veights should be added, and_ for 
tire ich 1000 Ib. an added 300 Ib. of 
con work power could be expected (up 
to the limits of the horsepower to 
mn thect leliver the work 
mind mditio An appraisal of traction values for 
t high rol ¢ the type of machin msidered and 
lb. per ton the surface over which work must. be 
noditied = great Ly sing me will indicate the type of ma 
- | 
vith air pressu isu hine to us uw the work po sibiliti 
lue of the ground as f the individual maching 
\ penctration I Speeds and speed options Th 
the ISC t large pr yossibility of certain speeds Nid i 
ing stan ulation based upon gross and empty 
| penetration in bx veights, horsepower, grades and _ roll 
¢ y a minimum roll ing resistance 
ICC tablish ita rat Acceleration and leceleration 
+0 Ib. p mn nding Ih ire ite s of tin msumption 
Ine giv and Ca I vhich may best b msidered a 
mimon to cvery haul of any length 
i ipab t estab Ihey are as much a fixed item a 
h ts tl iluc im iding or dumping or spotting o1 
n ind in the lowe turning or any other. Starting points 
t ne of t heapest iould be arranged to reduce their 
nthe struction ffect on the over-all time of a haul 
t 1 Lian ( ta ) Start down hill 
ids t t rN kK xce ho 
Pp r.? p yO. gh nd 
tar i iting on ad ngthen 
i th {t t my fim vel kor \ 
\ ipa ft t np i hea id a ] ites and 
la gv oma yrak WA than a light 1G \ 
tt i t thy i i 1 ling ( france tard i 
i fect i lerat grcatl n while he ping 
i | to waking ICh t LOTSCPOW Mm 
gaming th ca tarting tim Starting 
grcat llamets grades \ thre i leration 
tl t t rticcea x r » not th ea 
1 t » which th yarts of th raul o 
innot ud for t ind plan) machin nove nt 
ft vanling equipment take advantag f th ndition 
Dolla f ] 1 i it in ly< it Ih vill show 
{ \ rditu prising ilt im ( ng wt 
t metho f gaimng low ind even in initial investments 
t I ire A very potent possibilty im 
ft = triction Track lesigning performance. Their favo 
ob h ha defi ible use has been discussed to some 
1 vefh it of friction xtent under the hea Rolling 
t n different rtaces Resistance” 
hance the performance Gear ratios. Most hauling ma 
f machine wh« hinery has optional gear ratio group 
id that mav be bought in th rig 
nt t i val ~=packag but which are also 
\ tion of i watlable fo isonably  mexpensiv< 
ts to the driving area hangeover in existing machine 
lw x the ansy Analvsi f the conditions under 
th footing grouser tracks vhich machines are to be used—simi 
xpected te ] bout 90 lar to the hypothetic il job discussed 
vf their weight, provided suf n the first part of this irticle—often 
DOW wailable. Rub makes it possible to ‘up” the per 
ibout 55 p nt. For in rman ind reduce costs to a point 
ind has a traction valu vher mopetitive bidding is not a 
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price-cutting process but a means of 
inder-bidding similar machinery even 
while profiting more in its use. Often 
in Optional higher gear makes it 
possible not only to haul over zero 
grades at much higher speeds, but 
to traverse adverse grades at a higher 
speed because the changed gear ar 
rangement allows it 

Altitudes. With the knowledge 
that horsepower (and therefore work 
yutput) suffers with the gain of alti 
tude—above a thousand feet—it is 
well to recognize the fact and figure 
performances accordingly. A rule of 
thumb for 4-cvcle diesel engines les 
in a loss of approximately 3 percent 
per 1000 ft. of clevation above 1000 
ft. ‘Thus, if a tractor delivered 30, 
000 Ib. of drawbar at sea level, at 
8000 ft. the loss of power would 
amount to about 21 percent, and the 
drawbar would be reduced to 23,700 
Ib. A loss of performance would dc 
clop that would = scriously — affect 
osts. A solution would be morc 
horsepower or the development of 
wiginal costs which would make suit 


ible allowance for losses 


Chart may be used 


Visual means of depicting the 


ults of analysis and performance d¢ 
idjunct to the 


igns arc a valuabl 
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2,000 


vork The accompanying — chart, 
showing the results of a study in the 
economics of hauling, is one of these 

It seems probable that if a group of 
excavation and hauling contractors 
were asked the question “How much 
will the cost of hauling alone vary in 
the handling of different maintained 
rates per hour of excavation?” the 
answer would probably be, “About 
the same.” They would point out 
the hourly cost of a truck or wagon 
is fixed in any case and, if the haul 
distance is the same and the truck 
capacity and remain the 
samc, the cost per yard for hauling 
would be about the same. The chart 
shows otherwise. It is based on an 
ownership and operating cost per 
hour per tractor-wagon of $8.00; a 
maximum hauling speed of 18.9 
mph, an efficiency of 75 percent (45 
min. hour); and a wagon capacity of 
15 yd. struck 

The number of units necessary to 
maintain cach rate of production is 
set up in the curve itself. The one 
way haul distance in feet is used for 
the abscissa, and the cost in cents 
per cu. vd. for the ordinate 

As the values of each curve unfold 
themselves, cach vertical rise is 00 
isioned by adding the cost of another 
SS an hour unit 


specds 


ws needed to main 


tain the production iate), to the 
whole hauling cost. Into this amount 
the rate of production. per hour is 
divided to obtain the cost per yard 
Vhe length of the horizontal portion 
of each curve is a reflection of the 
time actually spent in travel rather 
than under the shovel or loader. 

The difference in the horizontal 
and vertical lines of each curve, one 
with the other, is caused by the dif 
ference in the rate of production and 
the time spent in travel and the 
numbers of units required 

Where, and how else, could a set 
f figures so clearly indicate the rela 
tive merits of production rates? The 
varying periods of greatest or greatet 
economy and greatest or greater ex 
pense will show where and how to 
fit machinery to any certain haul dis 
tance to obtain the best results 

In conclusion, it can be said for 
many large and successful contractors 
that they are approaching these de 
sign methods; whereas the  smalle: 
yperators, perhaps because of limited 
resources, are largely unaware of 
them. Much can be added, though, 


to the knowledge of the equipment 


stimating cngincer, however expe 
rienced his company ind his own 
past—-and the future wall include thes« 


nethods more and mor 


Legend 


—:—:— Excav. 500 cu yd fir. 
— — — Excav. 600 cu. yd /hr. 


3,000 4,000 5000 


One -way: haul, feet 


Excav.700 cu. yd /hr. 


| 
' 





HAULING COSTS ANALYZED GRAPHICALLY—Fifteen-yard tractor-wagon units in this example cost $8.00 an hour, operate at 
18.9 mph. maximum speed and work 45 min. every hour. Number of units to maintain each rate of production is stated on the curve. 
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GLUED-LAMINATED 


TIMBER ARCHES, creosote 


TO MOLD THE 


treated, support 


a combination railroad and highway bridge in Oregon 


Big Timbers from Small Sticks 


Structural timbers are now being 
grown” in the shop in much larger 
sizes and of higher strength than Na 
ture has produced 

By gluing together thin lumber lam 
nations, fabricators have produced 
members for dredge spuds, curved and 
straight truss chords, two and three 
hinged arches, tied-arch ribs, girders, 
columns and dome rings. Even without 
precise technical information for full 
economy, a whole new structural tim 
ber industry has been developed 
Single timbers have been produced up 
to 36 in. square and up to 115 ft. long 
Glued laminated timber  bowstring 
trusses have been built up to 232 ft 
long, glued laminated 
irches up to 200 ft. long 


and timber 


Considerable research has been cat 
ned out recently to assure more effec 
tive use of laminated 
members, and a design specification 
is being formulated. In the 
time, 


these glued 
mean 
helpful data can 
be presented to enable engineers to 
design with reasonable efficiency in 
this medium, and various firms that 
iave specialized in glued-laminate de 
ign and manufa ontribute 


considerable 


troy 
ire in 


from expenence 
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Verne Ketchum 
Chief Engineer, Timber Structures, Inc. 


Portland, Ore 


Once, trees were plentitul and we 
could afford to be extravagant with 
ur timbers. Now, however, forests 
have dwindled, logging operations 
have moved farther back in the woods, 
ind expanding population and destruc- 
tive wars have increased the consump 
tion of wood. New technical skills 
ind machine production are needed to 
balance supply and demand and help 
hold in check the flood-level costs of 
timber construction 

lo meet the challenge, timber con 
truction in the past decade has ex 
panded greatly in the fields of pre 
fabrication, preservative and _fire-re 
tardant treatments, connectors and 
glued laminated construction. Struc 
tural timbers are now detailed and 
shop fabricated like steel, and shipped 
to the job for assembly and erection 

Greatest development in the lumber 
ndustry has been in the field of glued 
laminated construction. Now we may 
hiild without those Jimitations of 
ize, length and checks and splits that 
iave handicapped the use of wood for 


September | 


long spans, heavy loads and fine ap 
pearance 

Glued 
may be 


laminated (glulam) timbers 
defined as combinations: of 
wood and glue in which the grain of 
il] laminations is approximately paral 
lel. Laminated timbers are 
which laminations are secured to 
gether by mechanical fastenings. Sawn 
timbers are solid pieces that are neither 
laminated nor glued laminated 
Glulam” timbers have many ad 
vantages and, except perhaps for cost 
no disadvantages. Size and shape ar 
limited only by handling and trans 
portation facilities. ‘The timbers can 
be shaped and fashioned for tapered 
sections, and may be curved without 
band sawing, steaming or pickling op 
crations, which waste 
veaken wood fiber. 
grown 


those im 


material and 
Being “shop 
they are already seasoned and 
do not check, split or warp in service 
Maintenance is not usually needed 
They require the minimum of fasten 
ings, and assembly and erection cost 
are low Furthermore, they ar 
stronger and stiffer than sawn timbers 

The first major attempt at applying 
engineering 


struction in) the 


inalvsis to 
United 


glulam con 
States wa 
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made in 1935 by IT. R. C. Wilson of 
the U.S. Forest Products Laboratory, 
Madison, Wisc. ‘Then, in 1943, the 
War Production Board issued a design 
directive raising working stresses of 
timbers twenty per cent, and contain 
ing excellent, but preliminary, glulam 
design principles Soon thereafter, 
the National Lumber Manufacturers 
Association adopted these values and 
reissued the information as the “Na 
tional Design Specification for Stress 
Grade Lumber and Its Fastenings”’ 

Lhe Forest Products Laboratory em 
barked upon an extensive research pro 
gram to determine if the new stresses 
were safc. In 1948, the Laboratory 
completed the tests and, after anal 
vzing results, said they were im sub 
stantial agreement with new values 

Contemporaneously, the FPL car 
ned out research on glulam timbers in 
1946 issuing a report, “Laminating of 
Structural Wood Products by Gluing.” 
In 1947, “Test Report of Glued Lam 
inated Wood Beams and Columns’ 
was published, and in 1949 a prelim 
inary publication on strength and dc 
sign was formulated. During June, 
1949, the fabricators and representa 
tives of lumber associations met in a 
week-long conference with the KPI 
researchers and reached an agreement 
on basic design principles of glulam 
construction 


Che FPL soon will issue its strength 
and design findings, outlining a new 
scientific method of evaluating the 
strength of glulam timbers. The 
proven basic stress values of dry, cleat 
wood are given and, due to the in 
creased strength for dryness, are found 
to be higher by the following percent 
ages than those listed for sawn timbers 
Bending or tension with grain—25 per 
cent; shear—14 percent; compression 
across gram—15 percent; compression 
with grain—40 percent; and modulus 
of elasticity—13 percent 


Laminations are selected for struc 
tural strength and may be additionally 
chosen for surface appearance where 
architectural considerations so dic 
tate. Generally, laminations contain 
strength-reducing characteristics, such 
as knots, diagonal grain, and such lami 
nating factors as end joints and curva 
ture. Under the new theory advocated 
by the FPL, the flexure working stress 
permitted for a glulam beam will be 
close to the amount obtained by mul 
tiplying the basic stress by the ratio 
of the moment of inertia of the net 
section (with knots removed) to that 
of the gross section. For columns and 
tension members, the ratio of areas 
should be instead of moments 
of inertia. Slope of grain and lamina 
tion end joints are assigned at reduc 


used 


ENG!NEERING NEWS-RECORD © September 1, 1949 

























































































































THE FESTIVAL BUILDING at Lodi, Calif., was framed with eight glued laminated 


timber arches spanning 130 ft. 


ing values and are combined with knot 
ireas for total reduction 

Lumber associations are now setting 
up grades for glulam construction 
made from commercial grades of 
planks and boards 


Interim design rules 
New, up-to-date information will 
soon be available. It is certain that 


interior glulam= timbers will be de 
signed for approximately the mereased 
percentages over sawn pieces of the 
same species and grade as previously 
given for drv, clear Extenet 
glulam timbers will be designed fot 


wood 


the same stresses as are used for sawn 
timbers since no increased strength for 
dryness is allowable. For all glulam 
timbers, short-duration load stress in 
creases, such as for impact, earthquake, 
wind and snow, may be used as per 
mitted for sawn timbers 

Glulam should be de 
signed with the same standard engi 
neering formulas as used for sawn 
Curved portions, however, should hav« 
bending stresses modified by: 1 
2,000 (t/r)*, where t is the thickness 


members 





of lamination in inches and r is the 
radius of curvature in inches 

In strength computations, actual net 
sizes of glulam timbers should be used 
It should be noted that the net or 
surfaced sizes of these members arc 
not necessarily identical with those of 
sawn pieces. While nominal widths 
may be the same, net widths are less. 
since the completed members are 
planed for appearance sake. Net depth 
may be any multiple of lamination 
thickness 

Net widths currently used are 33 
34, 7,9, 11 and 124 in. Net surfaced 
sizes are acceptable as complying with 
the nominal sizes established for build 
ing code requirements. For example, 
the 5}-in. size may be considered as 
6-in. nominal 


Laminating requirements 


Lumber for glulam timbers should 
be seasoned to a moisture content that 
closely approximates that of service 
conditions, but to not less than seven 
percent nor more than sixteen percent 
Spread between high and low moisture 
content among the laminations in any 
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one timbei should not exceed five vith the gluc manufacturers recom 
percent. mendations as to control of tempera 
Laminations should be machine fin ture, moisture content of materials, 
ished, but not sanded, to a smooth muxing and spreading of gluc, pressure, 
surface, the maximum variation in scmbly time, and suitability of gluc 
lamension bemg n. Warp, twist, — tor materials, treatments and _ servic¢ 
cup or other characteristics that pro onditions involved. Good glue bond 
vent intimate contact or good gluing — should be attained throughout the sut 
should not b« permitted faces joined kield gluing is not con 
Drving facilities of lumber do not we to good work, because here 
now permit cconomical lamination veather, untrained personnel and m 
thickness greate than 21n. nomuina equate cquipment are ilwavs pres 
for commercial laminating operation nt to some degrec, and impose handi 
This maximum is used for tru hord ips that lower quality Where the 
ind straight ibered ims eff ape of laminations permits, the gluc 
tively and « winically hould be applhed by mechanical 
lo make rv t ) mina readers and to uniform thickness 
tions must be bent di thout injun Lhe pressure should be at least 75 
Vherefore, the greater th urvature psi. with the clamps bemg spaced to 
the thinner the lamimations must bc ipply it as uniformly as practicable 
ind the higher th« t lrise. Con Use of nails to apply gluing pressure 
equently it high mportant that s not satisfactory because they can 
lesigne keep t mimimun adit vot provide the intensity nor um 
is larg hg i 1 e permit tormity needed. Also, the addition of 
| Dou n umninato titch bolts to strengthen glue lines is 
trict 1 iturc ft th tollowing f no avail since mechanical fastenimgs 
thick f | t Values a ft any sort become effective only after 
» inch ne shi has occurred, and thus 
the glue lines would have to fail before 
Phickness Curvature the bolts became operative 

. Glulam timbers, like plywood, are 

nade im two-types—intenior and ex 

; terior. Used where moisture content 

vill not exceed 20 percent, imterior 

mbers may be fabricated with water 

tant glues, such as urea or casein 

| muting morsture content tor urca 

ild be reduced when service 

to be a combmation of 

Glulam nb t incipalls gh temperature and a relatively Iigh 
ending n oe Se. iiditv. Since members for moi 

a f f tents of less than 20 per cent 

th t \t oth } En t ibjected t 1 < iV hazard 

, t f ) it treatinent not needed 

te t t | t tunbers, which are used 

t nect st t ] 1 ture ifents may be mor 

t \l wement t 2() percent, waterproof glues 

1 which iced in $ is phenolic resin, must be ap 
th t fifth ft I.xterior timbers may be sub 
/. tion t f ted to a decay hazard, and preserva 
CTS U is t IS t t treatment may be advisable \ 
th the grain Pp il or water-borne preserva 

t 1 t t tive or fire-retardant treatment can be 
iT t fect pp vithout injury to glue lines 
fica Working st n itter the timbers have been laminated 

1 t \lt th treatment of laminations b« 
ecihcation of f embly has not yet been ex 
i D 1 ful nany items have been so 
Steet Geet -aaitind structed, and this method : often 

° 5 nt u Vests indicate that oil 

t f tives such a reosotc, if not 

) t ) t heavy on surfaces, will not pre 
ic by side to the f th. Int nt | bond with waterpro f ad 
itter : f its sl 1 stagger Also, some water-born pre 
t least 2 na lat t | t fire-retardants appear t 
exterior fi tion ld b 1D vith certain glues, so 
the ne-p t t tl idequate bond is obtained when 
dge-glu iminations are treated prior to gluing 
Gluing tor | 1 Water and oil treatments, however. 


September | 


cause surface disturbanc¢ varping 


ind dimension changes, and leave sur 
tace deposits on laminations that may 


make resurfacing necessary after treat 
ment Resurfacing must be donc 
lightly, or too much treatment is re 


Redrying operations may also 
Dye required 
\ppearance-type should 


CCCIVE protective Wrapping O1 crating 


moved 
members 


to safeguard their surfaces during ship 


nent and durmg construction In 
terior members that might be sub 

ted to adverse moisture condition 
prior to being permanently housed in 
i dry location should be protected 


aa. : 1d 
ipping o1 hould 
re tant coating 
an applica 


vith aw iterpro it 





ven a morstu 





\ll members should have 





tion of moistur i} applied at the 
nds 
How to keep costs down 

Ihe purchaser's price and size re 
quirements govern glulam operation 
ind selection of material Hence, 
for cconomy, specihcati » for appear 
ince and durability d be ade 
quate but not excessive. Pe thaps some 
faces can be left unplaned, or other 


refinements simplified. Shop protec 





tive coatings should not be applied to 
members to be given ficld stains, not 
hould fire-retardant preservative 
treatments be used when not reall 
weded. Neither should exterior tim 
he secihied f nt r scl ( 

| ispection t mpl th des o1 
yurcha pecifications mav be pro 
led by Jumber inspection agenci 
quipped with qualified pectors of 
‘ned lamination. Qualified laminator 
il maintain product ntt ind 
ns tions t ssi ( quality 
if tim 

Grading 1 ng ul t 
egional lumber a it 

tions of th limber 


Co.. Washington, D 
Lumber Manufacturer 
Washington, 1D. (¢ 





Launbermen Associat ; 

Ore.; Southern Pine Association, New 
Orleans, La ind) Forest Products 
Laboratory, Madison, Wis., are of in 
valuable assistance to timber design 


American Institute 
now being 





rg i] be announced in 
the near I AIT EC will dis 
eminat¢ th n standard 
practices for structural timbers and 
timber construction accessories lor 
ndividual design problems the Na 


tional Design Specification for 
Grade Lumber and _ Its 
published by the National 


Manufacturers Association 


msulted 


Stress 
l'astenings 
Lumber 


should be 
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GEE ALEMITE > Construction 
LUBRICATION FITTINGS Machinery 


Ue OMG wn Mia teicta ti) Useful Data Sheet to Help You Select and 
DO eM Clie Specify the Right Alemite Fitting for 


el Cm ae NC uy fa , : : ‘ 
gli cath bela Every Bearing on Construction Equipment. 


STANDARD BUTTON HEAD FITTINGS 
































































DIMENSIONS 
A B | re | D E { F* 
oH f an 
294," 134," 242" | 39h 4" P.T. Female 5%" 
"A" 1142" 194° | 134, 4° P.T. } 5° 
Sag," | Rha I mm | USK 4%" P.T | we 
614, } 394, 27%, | 434, %” P.T j % 
ee ll ee. Le 27/2 | 42° P.T | %* 
| | ps | 3h 434, %° PT | %" 
| 534, 27 64 | 35° 35 64 | %° P.T | 55° 
*Wrench Size. 
GIANT BUTTON HEAD FITTINGS 
| DIMENSIONS 
Part No. | — o~— 
4 B | ( D | t } F* 
| ao soueaeaes sais cama = 
1820 | 146 Meh Paes 27/2 12" P.T. %* 
1821 516 16 | 7A” % $,°-18 Thd %" 
1822-A 1S 15 16 29" | She 3g" Spec. P.T. | 1" 
1824 | 1, | 1," 4” | 3544" Y%* P.T %° 
1825 , 2 } 484," | he *3 44 Ye" P.T %° 
1831 15,42 % 942 1342 | 13° P.T 8 
"*1871-A | 1346 | 9A6 3944" | 3/64 3° P.T | %" 
**1872-A | 1% | ee 3%” | 33%," uy" PT %" 
*Wrench Size. **1871-A and 1872-A have special construction to withstand extremely high 
pressures. Recommended for use on lubricated valves. 
FLUSH TYPE FITTINGS 
Model | | 
No. A B C D | E 
acinomae] einnieeieaticeinnaciaia _ } } 
Z-730-A ts % Rie OE oa 
Z-741-A 946 154, 16 35 /g4 %" P.T 
145 2 2944" 2944 1342 | %’P.T 
11814 2146, és ed Sh6 rete 
1815 2364 %4 92 1, %" P.T 
T1817 uM 19%, D Cpcehecac Mee (h Wepuakmon 
+1853 1, 19 64 | secceces , | 
iDrive Fittings. 
GIANT FLUSH TYPE FITTINGS 
Model No. B Cc D E Fe 
1840 49 64 39%," 314,” 54° 54°-11 Thread + 
1841 se? 394," 314," 434," 34" P.T. %," 
1842 $865" a6 i," 37/3" 14" P.T %* 
1843 %" 396," 1,’ 1 34,” ¥%,° P.T. 1’ 
1844 %° 54° 314," 1 SA," 1’ PT. 1%’ 
“1846 494," 1942° 194° 1 36," %° P.T MA: 
**1847 554," 396," 4” 27/42" 4 r. a 


"Pp. 





Wrench Size. ** Flush Fit No Hex. 


FREE REPRINTS—You may obtain a complete set of these 


ALE M ITE data sheets covering all Alemite Fittings. | crEWaRa | 


ALSO FREE—Informative illustrated booklet, ‘Correct Lubri- | WARNER | 
Modern Lubrication Methods cation in the Construction Industry.’ Simply write to Alemite : ah 


That Cut Production Costs 1821 Diversey Parkway, Chicago 14, Illinois = | 


























Test your LR. @. on these 


| MILESTONES OF PROGRESS 
in the CONSTRUCTION FIELD 





] The revolutionary Quarrymaster 
Drill, introduced by Ingersoll-Rand 
in 1947, has opened new opportunities 
for speed and economy in open pit 
mining, quarrying and road building. 
This self-contained unit includes the 
drill, compressor, power unit and ac- 
cessories. With Carset Bits, the 
Quarrymaster out-drills conventional 
equipment by as much as... 


} 2tol 


4tol 
10 tol 


The Carset Jackbit, with inserts 
of tungsten carbide, was introduced 
by Ingersoll-Rand in 1946 and is ac- 


claimed by many operators as the 
greatest single advance in modern rock 
drilling history. Its performance and 


cost saving features are truly spectac- 
ular. Under average conditions, it will 
outlast a steel bit usage by... 


{ 25 to1 
{[ ] 50to1 
[-] 100to1 
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2 The paving breaker is probably 

the most universally used of all air 
power tools. You'll find it doing yeo- 
man service on all kinds of construc- 
tion, demolition and maintenance work. 
Ingersoll-Rand has been building these 
light-weight, high-powered tools since 
1911. As compared to hand methods, 
one paving breaker can do the work 
_ ee 


2 men 
[ 15 men 
| Smen 





Many old timers will recognize this 

as J. George Leyner’s hammer drill 
— it was the first successful application 
of the hammer principle, using hollow 
drill steel through which air and water 
were directed to remove cuttings. The 
Leyner Company was consolidated 
with Ingersoll-Rand in the early de- 
velopment stage of this drill, which 
was introduced in... 


[] 1897 
[| 1887 
[] 1907 


This modern I-R portable com- 

pressor—known the world over as 
the Mobil-Air—is the descendant of 
a long line of portables, which first 
appeared in our catalog in 1902. Inger- 
soll-Rand has pioneered every major 
advance in portable compressors in the 
last 47 years — including the I-R 
Drill-More regulator which was intro- 
duced in... 


[] 1939 
[] 1948 
(] 1932 


9 Ingersoll-Rand’s !abor-aiding rotary 

Impactool reduces nut running 
time as much as 90 per cent, with- 
out any kick or twist to the operator 
— speeds up drilling, reaming and 
tapping jobs, too. Models are a- 
vailable for operation by either air 
power, high-cycle electric or universal 
electric power. Under ordinary con- 
ditions, an Impactool can pay for it- 
self in... 


{| 20 days 
[| 30 days 
[_] 90 days 


OVER 75 YEARS OF SPECIALIZED EFFORT 
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Pic on these pages are ten typ- 
ical Ingersoll-Rand products commonly 
used by contractors. Some are new—some 
are old. But each one represents an im- 
portant milestone of progress in the con- 
struction field. 


Many of you will remember from your own 
experience the approximate date on which 


these products were introduced, also other 
interesting facts about them. 


Now, just for the fun of it, see how many 
of the questions below you can answer cor- 
rectly ... place a check mark in the proper 
boxes. A score of five is good. Seven quali- 
fies you an expert. If you get all ten right, 
you’re a real “Hard Rock Man!” 





The channel valve, which raised 

compressor efficiency to new heights, 
and the first direct-connected, synchro- 
nous-motor-driven compressors are but 
a few of many improvements pioneered 
by Ingersoll-Rand during the past 70 
years. The famous channel valve was 
introduced on one of the following 
dates: 


[] 1935 
[] 1920 
[) 1915 





10 Every rock drill man is familiar 

with the Jackhamer. But per- 
haps few stop to realize that its de- 
velopment was one of the most im- 
portant steps in rock drilling. For 
this hand-held drill replaced slow and 
expensive piston drills and made all 
hand drilling obsolete. The first auto- 
matically rotated, hand-held Jack- 
hamer was introduced by Ingersoll- 
Rand in... 


[] 1912 
[] 1900 
[] 1920 





5 In 1920 the first Ingersoll-Rand 

wagon-mounted drill was placed 
on the market. Today, I-R Wagon 
Drills are making lighter work of con- 
struction jobs all over the world — sav- 
ing time and effort and increasing the 
footage drilled per shift. On the aver- 
age, they will out-drill hand-held drills 
60 


[] 2to1 
[|] Sto1 
{] 1%tol 


ANSWERS: 
(1) 10 to 1, (2) 15 men, 


See answers below 





Forging of bits and shanks by hand 

was an art mastered by few. It was 
hard work and the results were far from 
accurate. But hand forging was elim- 
inated when Ingersoll-Rand developed 
the drill steel sharpener. A good 
sharpener operator working on collared 
shanks can usually beat hand methods 
i ss 


[] 10toi 
[|] 16tot 
[| 20tol 


(3) 1939, (4) 1935, (5) 5 to 1, 


(6) 16 tol, (7) 100 to 1, (8) 1897, (9) 30 days, (10) 1912, 


DONT STOP WITH ONE I-R PRODUCT 


Use the 


( ONTRACTORS' 


(Comaination 


@ Everything you need for rock drilling. 
@ Top quality machines that work as.a team. 

e@ Machines designed, built, sold and serviced by men 
who know rock excavation .. . application “‘know how,”’ 





Ingersoll-Rand. 


11 BROADWAY, NEW YORK 4, N. Y. 447-5 


IN THE FIELD OF CONSTRUCTION 
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THE BUILDER OF THE FOUNDATIONS 
FOR A BETTER WORLD TO COME. 


Write today for your free copy of the 


new revised edition of the helpful book 
“Lubrication and Maintenance Guide 
for Contractors’ Equipment.”’ Gulf Oil 
Corporation, 3800 Gulf Building, Pitts- 
burgh 30, Pennsylvania. 





serving the men who are “Building a Greater America’ 


for ouer 2D years Bom 






1926 


The First CLEVELAND Ever Built 


From the editori 
orial col 
ENGINEERING NEws REcoRD 


May 1923: 


ae 


— a, 
LIGHT-WEIGHT TRENCH EXCAVATOR 
eight trench €xca- 
Weight evenly 
developed by the A J — es 


a. 
* Fenote Co., of 


Conduits, 8as or wat 

equipment Weig 
vided with a 
diameter, : 


YING a series | c 
as shown in the Reena” eaten 


TODA ‘S CLEVELAND— 


Of vital importance to the national welfare 
and economy in “Building a Greater America” 
has been the vast development of pipelines. 
CLEVELAND TRENCHER is proud of the part it 
has taken in pioneering, designing and build- 
ing machines for trenching Oil, Gas, Water and 
Sewer Lines, and for Cable, Conduit, Drainage, 
Irrigation and Building Foundations. 













Some of the characteristics that have enabled 
CLEVELANDS to deliver continuous dependable 
top performance in all kinds of soils and terrain 
for more than 25 years are: Exceptional SPEED — 
STAMINA—MANEUVERABILITY— MOBILITY and 
VERSATILITY. For the Trencher that will help 
you most in your special work see your nearest 
CLEVELAND distributor or write direct. <Q. 
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More Than 


250,000 


HOMELITE UNITS 
Pumps -Generators-Chain Saws- Blowers- Paving Breakers 
Are on the Job 


HOMELITE PUMPS HOMELITE GENERATORS HOMELITE CHAIN SAWS 


Everywhere ...even in the most remote For operating electric tools... both high-cycle Lightweight, compact, safe and easy to handle, 
places ... wherever water has to be pumped and standard 110 volt...and for operating these one-man, high-cycle electric chain saws 
out fast and with the least trouble you'll tind tloodlights, Homelite Carryable Gasoline- have super-fast cutting power and are rugged 
Homelite Carryable Gasoline-Engine-Driven Engine-Driven Generators are the ever-ready, and dependable for all types of cutting on 
Pumps in action. ever-dependable favorites everywhere. both tree work and construction jobs. 





HOMELITE PAVING BREAKERS HOMELITE BLOWERS HOMELITE SERVICE 
More and more the new 841b. Homelite Elec- Where ejecting smoke or supplying fresh air In all parts of the country Homelite represent 
tric Paving Breaker is being enthusiastically is a must for safety and efficiency, Homelite atives are ready to demonstrate the advan- 
received by those who want a fast, efficient Carryable Gasoline-Engine-Driven Blowers tazes of Homelite units and to service most 
breaker that is compact and casy to move. are constantly on the job. ethciently all Homelite equipment. 


® ® See how Homelite Equipment can 

ome ! t or ord ion save time, trouble and money for you. 

Send for descriptive bulletins on any 

or all of the equipment shown above. 

1109 RIVERDALE AVENUE, PORT CHESTER, NEW YORK or all of the equipme : ia 
Manufacturers of 


Homelite Carryable Pumps * Generators * Blowers + Chain Saws * Paving Breakers 
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SPECIALISTS... 


Every day Michael Baker, Jr.. Inc., is called upon to solve 
some special problem in surveying, highway planning, airport 
design, architectural design or general engineering and con- 
struction. Five hundred specialists. in these and other fields, 
are maintained to provide professional assistance to clients 


which our company is privileged to serve on a world-wide basis. 


© 


EU. 
11) - Ls 


DB 45% 7) AS 
| 


AIRPORTS ae 


It may be that the highway, airport, building, unusual construc- 
tion layout, or survey, which you are now considering, requires 
skilled professional aid. We would appreciate and enjoy the 


opportunity to discuss our services with you. 


\ 


MICHAEL BAKER, Jr. xe 


CONSULTING ENGINEERS 


1 MARKET STREET BAKER BUILDING BARNETT-MADDEN BUILDING 
HARRISBURG, PA, ROCHESTER, PA. JACKSON, MISS 
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Motorola!“RESEARCH” LINE...the only 2-way 


Mme Cums re me er 4 












communications than 
| ever before with this 
new 


ADJACENT CHANNEL 
RECEIVER 


ALL IN ONE PACKAGE, THESE 
ENGINEERING ACHIEVEMENTS 
SET NEW PERFORMANCE 
STANDARDS 


EROMEERING DemmnrmanT Cc 1sse 
Mororoia Ressancn LasoraTorias 


Ge -1271 [-PA-8433 |~™~SENSICON UNIT Ql 
REPORT TO MANAGEMENT 


STATUS Now IN PRODUCTION ! 


|| DESIGN: For PRACTICABLE ADJACENT 
| CHANNEL APPLICATIONS AT MINIMUM 
OPERATING EXPENSE. 


PERFORMANCE: 
FREQUENCY * 25-50 MC. AND 152-174 MC. 
SELETIVITY> BROAD NOSE — STEEP SKIRTS 
(SEE CURVE ATTACHED ) 
INTERMODULATION * EXCELLENT SUP— 
PRESSION OF SIMULTANEOUS ALTER- 
NATE & ADJACENT CHANNEL SIGNAL 
MIXING. 
FREQ. STABILITY * MAINTAINED TO WITHIN 
| =1.KC. OF ASSIGNED CENTER FREQUENCY 
FROM -30°C TO +60°C. 


FIELD TEST* OUT PERFORMS ALL OTHERS ! 
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@ Sensicon Circuit 

@ Statomic Oscillator 
@ 180-0 Cavities 
© Differential Squeich System 
@ Permakay 1.F. Wave Filter 
@ Capacitance Discriminator 


@ Bridge Balanced Crystal Oven 
} 


oFas-ts a) a) as as a 


Ip Py Tie 7 Totecena 
= ae 1 Panera E—__—__ 
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Here is a remarkable scientific solution to communications 
interference problems! 

Here is the mobile receiver guaranteed to beat all the “buga- 
boos” in adjacent channel operations! 

Here is super-precision selectivity, 100 db. rejection at the 
near edge of adjacent channels, along with positive control of 
intermodulation interference, desensitizing, frequency drift, 
spurious responses and nuisance noise 

Here is a vital part of all modern mobile communications 
systems—a product of the MOTOROLA Research Laboratories, 
the world’s largest laboratories devoted exclusively to the de- 
velopment of F.M. 2-way radio equipment. Precision equipment 
and precision systems that will be YEARS AHEAD FOR 
YEARS TO COME. 


the BEST is now BETTER than ever before... Compare Feature for Feature 
w 
{4 w= i WITH ANY OTHER EQUIPMENT ON THE MARKET... 
: f GET THE COMPLETE STORY ... WRITE TODAY. 


“RESEARCH” LINE . MOTOROLA INC. Communications Division 


4545 W. Augusta Boulevard, Chicago 51, Illinois 
FM 2-WAY RADIO 








SEAM SEALER 
for a 


HUT Se) 






This is only one 
of the many uses you'll find 
for Flintseal*. .. im and 
around your plant 


your plant. 
roisture and ot! 


conerete 


FI NTKOTE / 
Products for Indu 


Atlanta + Boston 









Orleans 

Chicago Heights Aw Ko ashington 

Detroit - Los Angeles YY B r) Tore + Montreal 
a) 7 






Pilien Pett 





pocccee wone--- Gremae -4------- a 
1 Tra 
' 
[—_ ——_ IN ADDITION TO FLINTSEAL —— ' THE FLINTKOTE COMPANY, Industrial Products Division 
| FLINTKOTE MAKES OTHER PRODUCTS 1 30 Rockefeller Plaza, New York 20, N. Y. 
FOR RESISTANCE TO WATER AND DAMPNESS | : Gentlemen: 
: | ' Please send me information on the following: 
; O Flintseal O Protective Coatings 
: NAME 
| ' ADDRES 
’ DDRFE 
nen ee ‘a a at a te aaeaeaimiiomeae ‘ 3 ZONE _. STATE _ uae-ae 
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9 California East | 


Bay Cities Served | 
By Allis-Chalmers 


NEW BOOSTER PUMPING STATION IS EQUIPPED WITH A-C 
SWITCHGEAR, CONTROL PANELS, TRANSFORMERS AND MOTORS 


a 


cg 











_. A EIGHT YEARS, water consumption in 
the East Bay Municipal Utilities District has 
increased 134 percent, To meet this rising demand 
a new booster pumping station was constructed 
on the 94 mile Mokelumne Aqueduct. Combined 


stalled in 1945, this equipment has given efficient, 
reliable service. 

This A-C equipped station is typical of what 
Allis-Chalmers can do and has done for all size 
cities — large, medium and small. When your com- 






















with older facilities, this new station more than munity plans improvements, take advantage of 
meets the water demands of the district. Allis-Chalmers specialized knowledge in building 

The electrical system of the new station is Allis- the world’s widest range of public works equip- 
Chalmers equipped. A-C equipment here includes ment. For more information write for bulletin 
a bank of 2000 kva transformers, outdoor metal- 25B6607, ‘Public Works Equipment.” 
clad switchgear, two 4000 hp vertical motors, and ALLIS-CHALMERS, 1018A SO. 70 ST. 
a panel and benchboard for the control room. In- MILWAUKEE, WIS. 


A-2777 





* 


BANK of Allis-Chalmers 
single phase, 2000 kva 
power transformers at new 


pumping station of East 
Bay District. Units are 
. equipped with no-load tap 
a“ < changers, side mounted 
for easy, simple changes. 
Transformers are also de- 
signed with Oil-Sealed in- 
i il j ert gas systems which seal 
Mh 1) off cooling oil from out- 

| HH } 


i! 


side air. This reduces con- 
tamination of cooling oil 
and prevents deterioration 





4000 HP, 900 RPM vertical motors drive centrifugal pumps. 
These motors were assembled at the site and enclosed in special 


weatherproof housings to insure safe outdoor operation, Motors 
and streamline housings were built by A-C. 


Ruptair and Oil-Sealed are Allis-Chalmers trademarks, 


AREA SERVED by the East Bay Municipal Utility District includes Alameda, Albany, 

Berkeley, El Cerrito, Emeryville, Oakland, Piedmont, Richmond and San Leandro. ; 

Total area: 187 sq miles with a population of nearly one million. A portion of this : é , 4 
area is shown above with Oakland-San Francisco Bay Bridge in the foreground. 


Photo by Commercial 


a 


MODERN type control 
switchboard and bench- 
board were Aesigned by 
Allis-Chalmers to provide 
this station with reliably 


accurate automatic remote 
control, 


PROTECTION for two 4000 
hp motors is provided by 
outdoor metal-clad switch- 


ee 


gear with Ruptair mag- 
netic air circuit breakers 
rated 100,000 kva inter- 
rupting capacity, 


ALLIS-CHALMERS V 


Builders of the World’s Widest Range of Public Works Equipment 








The striking contrast between opening and closing valves manually, 
or with LimiTorque Valve Operators, is clearly demonstrated in these 
drawings. LimiTorque Controls enable one man to operate valves up 
to 96° diameter by merely pushing a button at a centrally located 
master control panel (or a convenient individual push button station) 
. . . This permits the valve to function at maximum desired speed, 
while eliminating all physical efforts and hazards to the workmen. 

Remote operation of valves from one central point, with a full 
knowledge of their status af all times, is possible with LimiTorque. 
There are several types of LimiTorque Controls applicabie for operat- 
ing all types and sizes of valves, and which can be adapted to exist- 


OR THIS 





ing equipment, if desired. Floor stand controls can be furnished 
where it is not practical to fit the controls directly to the valve yokes. 


Thousands of LimiTorques are used in water and sewerage works, 
central stations, private power plants, oil pipelines and refineries, on 
ships, etc. Send for our 96-page catalog, and please use your Busi- 
ness Letterhead when writing for same. 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 


NEW YORK ° 
IN CANADA 
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PITTSBURGH * CHICAGO « 
G. GREEY LIMITED, 


HOUSTON 


WILLIAM ANDO 3. TORONTO 


Titel tial- Mei tle Malm) 1 1-m ete ate 
LimiTorque Valve Controls 














Gardner-Denver WBK-500 
Portable Compressor 








Gardner-Denver WHD-105 
Portable Compressor 


eo 


There's a Gardner-Denver Sinxer that's “correct” 
in size and power for every type of ground. 
Shown here cre the three most popular models: 
the high-speed S45 for secondary drilling or 
medium rock—the S55, most popular 55-pound 
sinker on the market—the S73, 67 pounds of 
speed and power for deep holes or the hardest 
formations. 


Powerful Gardner-Denver B87 
Paving Breaker has exclusive 
throttle safety latch — can 
be easily moved around 
the job without shutting 
off the cir. Easily con- 
verted to a sheeting 
driver. 
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Gardner-Denver WHF-210 
Portable Compressor 





lition work. 
GARDNER-DENVER ssxcz 10s) 
























No matter where you send a 
Gardner-Denver Portable Compressor, 
you can be sure of a steady, uninter- 
rupted air supply. For regardless of cli- 
mate or altitude, the complete water 
jacketing of all cylinders “weather-con- 
ditions” them against over-heating — 
and from cold, unlubricated starts in 
sub-zero weather. For complete infor. 
mation, write Gardner-Denver Com- 


pany. 


The feed of the new Gardner- 
Denver URM99 Wagon Drill 
is powered by a five-cylinder 
radial air motor. Designed 
for speedy, six-foot steel 
changes; carries a 3% in. 
or 4 in. bore derrick drill. 
Your operator will like the 
ease of control. 





The Gardner-Denver 
123 Backfill Tomper is 
balanced for easy 
“walking over the 
fili—has valve and 
exhaust that won't 
“freeze” in cold, 
damp weather — con- 
tains integral oi! res- 
ervoir that assures 
complete lubrication. 


Gardner-Denver 
Model 28 Clay 
Digger makes 
digging easy in 
clay or hordpan— 
can also be 
equipped with axe 
blade for trim- 
ming or cutting 
timber, or with 
moil point or chis- 
el for light demo- 


ad 


GARDNER-DENVER Company, Quincy, Illinois 


IN CANADA: GARDNER-DENVER COMPANY (CANADA) LTD., TORONTO, ONTARIO 
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SAVE me te with these many You save money when you buy Dodge ‘‘Job-Rated”’ 
money-saving features trucks! 


There are two reasons for this: 








ENGINES ... of famous Dodge L-head 

lesign save gas, oil, service expense. Full- \ | 7 : 

pressure lubrication, full-length cylinder 1. Your truck has more money-saving features 
cooling, and replaceable prefitted main than any other make of truck built. Many of 


bearings reduce upkeep, prolong life. ; : 
ee ‘3 these are exclusive Dodge features. 


CHASSIS . . . Super-friction clu 


with extra large fr 


Your ‘“‘Job-Rated” truck is built to fit its job. 





to 






4- and 5-speed transmi . A 
ypoid rear axles give better p And trucks that fit the job save on operating 
sure longer life. Cross-type costs. They last longer! 


mits sharper turning, easier 
Cyclebonded brake linings 
insure safer stops, prolong lining wear 


CABS .. . Adjustable ‘“‘Air-O-Ride” seats. 
Roomy, wide-visi: ‘Pilot-House” cabs, 
with rear qua lows, extra-wide 
seats and ventilation, in- 

ire maximum vision, comfort and safety 





Read (at left) a partial list of Dodge truck features that 
are important to you. Then—see your Dodge dealer 
for all the reasons why a Dodge ‘Job- a3 
Rated” truck (priced with the lowest) is ¥ 
the best truck investment you can make. Priced | 
with the / 


—~< 
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The WARRINGTON - VULCAN 
Single Acting Steam Pile Ham- 
mer is a powerful, dependable 
machine operating at medium 
steam pressure with rapid, reg- 
ular and continuous action. It 
is readily adapted to driving 
wood, concrete, steel or pipe 
piles 


The SUPER-VULCAN Open Type 
Differential-Acting Pile Ham 
mer packs all the power you'll 
ever need It delivers twice 
as many blows on 25 to 35 per 
cent less steqm. It fits the 
same leads and uses the same 
accessories 








Over 60 years on tough jobs and 


STILL DRIVING HARD! 


What a record! Vulcan Pile Hammers built in 1887 are 
driving piles today on important construction jobs. 
They’re still driving hard because they were built 
strong to last long. In its modern machines, Vulcan 
has added to this amazing durability greater efficiency, 
ease and economy of operation so popular with regular 


users. 


Vulcan Pile Hammers are designed to meet the require- 
ments of experienced contractors. They’ve been tested 
and proved on tough jobs all over the world. And they’re 
built to a scientific standard which Vulcan pioneered. 
No wonder Vulcan Pile Hammers are favorites. They 
have played and they continue to play a positive part 
in the progress of engineering and construction. 


Write for a free catalog on the pile hammer that 


lasts a lifetime. 


Te ee es 


331 North Bell Avenue 


Chicago 12, Illinois 
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1 side align- 
ment only... 
kept to a min- 
imum. Save 
TIME...Save 
MATERIAL 


UNI-FORMS the 











ily formed 
with 3-Loop 


1 

: )Palasters eas- 
i 
| 


:;Uni-Form Tie 


(in one sim- 
,ple operation 
‘FASTER 
ERECTION 
LOWER 
COSTS 
















Prefabricated steel inside 
corners . the simplest 
method of corner forming 


Outside corners . . . a corner 
angle and a Panel Loc = an 
accurate, vertical corner. 


EASY ... POSITIVE. 
UNI-FORMS mean...faster erection...faster stripping... 
lower all around costs on any concrete job 


THE BAND CLAMP with 
anf fom BAND IRON end NAIi imerted 


SPIROLOC 
win mut waste 


THE TWISTVE AND Clamp 





SPIROLOC 
WIth HANDLE WASHER 


modern way to form concrete! 


MEET TODAY’S CHALLENGE FOR TOMORROW’S ACHIEVEMENT 


Build Better... faster 
at lower cost 


America’s Builders are solving today’s problems of higher labor 
and material costs by streamlining and simplifying every phase 
of construction ... are building better, faster at lower cost by 
using modern methods to speed their work 





UNI-FORMS .. . the prefabricated, ready-to-use system of form- 
ing concrete, are providing the simplicity, speed and low cost so 
vitally necessary today. Automatically accurate forming... easy 
adaptability to any job... reduced material requirements always 
insure faster forming and lowest all-around cost. 


RENTED... SOLD. . . or RENTED WITH A PURCHASE OPTION 


Try UNI-FORMS on your next job. See for yourself why UNI-FORMS 
can do the best job for you... today . . . tomorrow. 


The new UNI-FORM Catalog tells the whole story. Write for it 
. there is no obligation. 









on your desk .. . 16mm films, 
with our anaes projector and 
screen bring you UNI-FORMS 


in action. 


thicknesses from top to bottom HT rs iV F RSAL 


are quenetent. aaa OZ a ae 
FOUNDED 1912 


yey: Pe deh i 13) CHICAGO 51 


Oe caiman 


Uni-Form Ties and Tie Keys 
lock, spread and tie UNI-FORMS 
into a tight, rigid form with auto- 
matic accuracy ... positive wall 
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For rough, tough work—it’s “U.S.” Hose! 





Contractors on this big dam construction job in the Middle 
West knew what to do about hose problems. They used U.S. Peerless 
Air Hose, U.S. Bull Line Hose and U.S. Elephant Trunk Hose 





at Shee? wra 





[ S. PEERLESS AIR HOSE has oil-proof synthetic U.S. BULL LINE HOSE carrying air from compressor to 
rubber lining, and a tough, flexible, brown rubber cover manifold in air tool contract work. It is widely used for 
with a resilient surface workmen like to handle. Tube is portable compressor work. Extra high pressure. Standard 
specially compounded to take both hot and cold oil without for tunnel contractors. 


swelling or flaking 


U. S. ELEPHANT TRUNK HOSE—wherever considerable quan- 

tities of concrete are poured, U. S. Elephant Trunk Hose provides 

an ideal method for dropping it speedily and efficiently into the 
proper spot 






Since the hose is flexible, it can easily be maneuvered and led PRODUCTS OF 
into inaccessible places where concrete could not be dropped directly 


For more information about 


U. S. ENGINEERED RUBBER PRODUCTS FOR THE CONTRACTOR 


Hose + Belting + Gate Seals and Water Stops * Hydron 


UNITED STATES 
Write U.S. Rubber Co., Mechanical Goods Division, New York 20, N. Y. 


RUBBER COMPANY 
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FORCE for the 


_ HEAVY JOBS 







Stationary 600 Ton 
75° Inclined 


Choose from this versatile selection of 


oe Rodgers Forcing Presses to meet your 
requirements for pressing, bending, 
straightening, forming and other opera- 


o tions. Units can be had either portable or 

stationary; horizontal, vertical or inclined; 

Stationary 300 Ton 100 to 600 tons! They.can be powered 

Sasicontct with either hand operated or power-driven 
hydraulic pumps. 

For rugged, heavy duty work there are 

three big 600 ton units—75° inclined, 90° 


Ss inclined and horizontal. Remote controls 
Open Yoke Vertical Sis \ are included with the power-driven pumps 
150 Ton a: gs i. » so that operator may work from any de- 
ow * s sirable location. 
oe Other stationary forcing presses are 
100 Ton Portable available in 200, 300 and 400 ton capaci- 


ties in horizontal, 75° or 90° inclined. 
Portable units for versatile plant use are 
available in 100 and 200 ton capacities, 
with either hand or power-driven pumps. 
The open yoke vertical press, as shown, 
is a specially designed unit to meet your 
applications. 


Och ‘ 
Gerd HY ANAL, Ine 
THE TVCGHI MOMS a tiara ia HYDRAULIC POWER EQUIPMENT 
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SEND FOR NEW CATALOG 


Full information on Rodgers Forcing Presses is given 
in New Catalog No. 315. Send for your copy today. 





SINCE 1918 PIONEER OF PROFITABLE POWER 
THROUGH HIGH SPEEO DIESELS 


On a railroad relocation project near Burnside, Kentucky, the Burnside 
Construction Company, Inc., is using nine Cummins Diesels in slashing a 
deep cut through a mountain of solid rock. The cut averages 65 feet in depth, 
90 feet in width, and is 2,600 feet long. 

So far, 170,000 yards of rock have been loaded into rock haulers by a 
1201 Lima shovel powered with a Model LI-600 Cummins Diesel. The rock 
haulers are eight Euclid Rear Dumps... all powered with Model HBID-600 
Cummins Diesels. 

In one three-shift day, 4,123 yards of stone were handled by the Cummins- 
Powered shovel and hauling units. The round-trip haul that day averaged 
5.330 feet... over a rough and rocky road. 


Can you afford any other power 2 



























Hydraulic Steering System 


“° LOL C056 


You 
THAN PREWAR 


VICKERS 





VICKERS SERIES oan 


BALANCED VANE PUMP 
See Bulletin 49-52 


At the current low prices, 
your new models should 
offer the added sales 
advantages made 


possible by V ICKERS 


Steering System 


Improved design, better tooling and pro- 
duction methods of the past 10 years have 
resulted in a more than 20% price reduc- 


tion in the Vickers Hydraulic Power Steering V ICKER$ HYDRAULIC STEERING 
System. This saving greatly broadens the BOOSTER with integral overload 


application possibilities of the Vickers 
Steering System. 
Important among the many advantages 


relief valve... See Bulletin 47-30a 





of the Vickers Steering System are safety, effortless 


ICKER$S Incorporated 


steering, adaptability and operator satisfaction. The 


resulting substantial customer acceptance and pref- DIVISION OF THE SPERRY CORPORATION 
| erence for Vickers Hydraulic Power Steering System 1496 OAKMAN BLVD. + DETROIT 32, MICHIGAN 
| 
is evident from its specification as original equip- Application Engineering Offices: 


ATLANTA @ CHICAGO © CINCINNATI © CLEVELAND © DETROIT © LOS 
ANGELES © PHILADELPHIA © PITTSBURGH © ROCHESTER © ROCKFORD 
ST. LOUIS © SEATTLE © SUMMIT, N.J.¢ TULSA © WASHINGTON © WORCESTER 


ment by an increasing number of mobile equipment 
builders and operators alike. 3987 


TLL ee 


Booth 


SHIPYARD CONSTRUCTION. 16 shioways made the Bethlehem-Fair 


field Shipyard, Baltimore, one of the country's largest. Following completion 
in 8'/2 months—including buildings, electrical and mechanical installations, 
heavy foundation and structure work—the first of World War li’s Liberty 
Ships was launched here. 


Flinn 


w 
MARINE WORK. This Montgomery Island Dam, built by Booth & Flinn 
near Beaver, Pa., as part of the improvement of Ohio River navigation 
channels, created an upper pool 20 miles long, eliminated three of the 
river's lower-head locks and dams. 


NONIIES, is Canes Wedneslntas SasmaaesGitten axRastanteres,  WIUISTRINL GURNT CHMERINCTIONS Pest ot tio tocrry Secnctonon 


Pa., is only one of a wide variety of bridges constructed by Booth & Flinn construction of the new Homestead Works of the Carnegie-lilinois Steel 
in many parts of the country. Its 460-foot center span is the longest rein- Corporation, involving 125,000 cubic yards of concrete for a new slabbing 
forced concrete arch in America. mill and 160-inch plate mill. 
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TUNNELS AND SHAFTS. In 1922 Booth & Flinn was awarded a FOUNDATIONS, CAISSONS, ETC. Foundations of the Federal! Buils 


$23,000,000 contract for building the Holland Tunnel—then the largest ing and Post Office, Pittsburgh, extend through saturated sand and gravel 


oy, 





general contract ever let to a single firm in the United States. Many of to a depth of 100 feet, with part of the building's basement 30 feet deep, 
the construction methods developed by Booth & Flinn during the building 15 feet below river level. Foundations for the 38-story Gulf Building 
of these twin 8,330-foot tuses continue in use today. were also constructed by Booth & Flinn by compressed air methods. 


For almost three-quarters of a century, Booth & Flinn Company has been engaged in the 
successful completion of construction work on bridges, highways and grading operations, tunnels 
and underground lines, foundations, railroads, industrial and marine installations and numerous 
other types of heavy and light construction. 

We are proud to be able to say that no job has been too large or too small. Each project 
has benefited from the experience and techniques developed for those that have gone before, as 


well as from the practical training of on-the-job personnel. 


lo industrial engineers . . . corporation executives . . . railroad ofhcials . . . public works engi- 
neers architects... utility companies... and to others who have need of a general contractor, 


3ooth & Flinn offers over 70 years of practical experience, trained personnel, efhcient construction 
equipment and a sound financial position. 


W e invite your inquiries on any type of construction at any time. 


BOOTH & FLINN COMPANY 
1876 GEN-E RAL GON TRA-C.T ORS 1949 


PITTeGguRGH 19, PENNA 








o Pt te 
PILE DRIVING. At one industrial plant, a portion of which is shown AQUEDUCTS, SEWERS, UNDERGROUND LINES. Thousands of miles 
above, Booth & Flinn drove more than | 4,000 tons of steel sheet piling to of underground systems have been laid by the Company for sewers, 
a depth of 90 to 100 feet. At another industrial plant 45,000 wood piles water, oil and gas lines. More than 15 miles of the Catskill Aqueduct, carry- 
were driven, ranging in depth to 120 feet. ing water to New York City, were constructed by Booth & Flinn. 


239 


“Welding permitted fewer 
supporting columns ...gave 
more unobstructed floor area” 





DUFFIN IRON COMPANY, FABRICATORS & BUILDERS 
DE LEUW, CATHER CO., DESIGNERS 


They added: “When designing this Coach Repai 
Shop for the Chicago, Rock Island and Pacific Rail- 
way Company, maximum unobstructed floor area 
was a prime requisite. Welded construction gave 
the freedom in architectural and structural design 
needed. Further, it reduces we ight and cost of 
structural members without decreasing rigidity or 
structural strength.” 


For further details about welded construction 
write for “Manual of Design for Arc Welded Steel 
Structures” — a 300-page work that brings you 


See this invaluable manual for yourself — mail 
us your check for $3.00, and we will send the book 
to you ... look it over for ten days; if at the end 
of this period it does not completely live up to your 
expectations, return the book to us and we will 
return your money. 


Write today! Address: Dept. 8091, Air Reduc- 
tion, 60 East 42nd St., New York 17, N. Y. In 
Texas: Magnolia Airco Gas Products Co., Houston 
1, Texas. On West Coast: Air Reduction Pacific 
Company, San Francisco 4, Calif. International 


information covering design, and engineering Representatives: Airco Export Corporation, New 
control of welding and related operations York 18, N. Y. 
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Air REDUCTION 


Offices in All Principal Cities 








HEADQUARTERS FOR OXYGEN, ACETYLENE AND OTHER GASES 


- CARBIDE . GAS WELDING 
AND CUTTING APPARATUS AND SUPPLIES 


ARC WELDERS, ELECTRODES AND ACCESSORIES 
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ROCK GRIP 
aad 


EARTH MOVER 


The maximum traction The tire for free-rolling 
tire that keeps pulling for wheels that gives better 
you anywhere on earth. flotation and longer life. 


= 
AY oa 
: Per s8 


%, t 


Dig . 
ie ee Tae 
T TAKES a tire that’s tougher than rock for quarrying, 
strip mining, and other severe operations, a tire that 
will take hold and GO... with heaping loads, right over 
the most treacherous terrain. The ONE tire that will do 
just that, day in and day out, is the Firestone Rock Grip. 


Its thick, tough, “elephant-hide”’ tread is extremely 
resistant to cuts and snags. Those rugged power bars in 
the tread deliver plenty of traction, provide quiet rolling 
on pavement. The bodies of these tires are fortified to 
stand up, even under the most unmerciful beating. Their 
extra-strong, low-stretch, Gum-Dipped rayon cords pre- 
vent tire growth and preserve body strength for extra 
retreading. 

Firestone Rock Grips will shorten your downtime, 
increase your yardage, and broaden your margin of profit. 


Listen to the Voice of Frrestone every Monday evening ot 


NBC and Americana over NBC Network Tel 


Copyright, 1949, The Firestoue Tire & Rubber Co. 





All-New and eee 





There’s a new look in heavy duty trucks... all-new T a 7 I Ms 1) U ST 4 Y AY hi LY 
““H’’ line GMCs. These great new trucks, in weight 
ratings from 19,000 to more than 90,000 pounds, aque tid 3 eat ay 


pace the entire heavy duty field in styling that adds 
to the prestige of your business. And they pace the 
field in design and engineering that give you better 
performance, lower operating costs, longer life. 


Four new gasoline engines offer greatly increased 
power, in addition to traditional GMC extra value 
. . . famous four- and six-cylinder GM 2-cycle 
Diesels have higher compression for even greater 
agility and economy. New, stiffer, straight side rail 
frames, new wide-track axles, new broad-beam, 
extra comfort cabs ... new features by the score 
make all-new GMC “‘H”’ models best for all heavy 
construction and oil field transport. Let your near- 
est GMC headquarters give you complete details. 


GMC TRUCK & COACH DIVISION «+ GENERAL MOTORS CORPORATION 


GMS 


Typical of GMC “H” line ruggedness are angle- 
hg tla da ae ete ee ee braced, frame-mounted radiator grilles with top 


and sides of spring steel bumper stock, heavy 
TR gauge fenders, wide, thick bumpers .. . for 
complete front end protection, axle to emblem. 
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old floods- 
new pumps ~ 


RISING, often, even in the dead of night, 
flood-water, one of man’s first and ever-con- 
stant enemies has exacted its toll! 
In the United States alone, millions of dollars 
in annual losses were expected. Makeshift 
measures failed and then came an integrated 
attack of the problem of flood control. 
Smith axial flow pumps of both the fixed and 
adjustable vane design, with their high volume 
capacity, have justly won fame in this field. 
But this service is only one of the many for 
™. which they are designed. Write for bulletin 


No. 148. 


If It’s Hydroulics ~ 
Put It Up to Us/ 


co 


S.MORGAN SMITH Co. 


Niel lt) awe 
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The Research Foundry is an int 


part of the researcl iboratory and 





To implement the expanded activities of our Research and 


s house 


eq 


Development Department in product and process research, 


os aa es we have built and equipped a new Research 





Laboratory and Foundry at Burlington where our 
General Offices and our Burlington plant are located. One 


of the largest and finest in the cast iron pressure pipe 








industry, its completion and recent dedication signalizes 


the 50th Anniversary of the founding of our Company. 


The Metallographic Laboratory 


oted 


1 metal 


The Chemical Labora- 
tory is a service labora- 
tory tor research and de 

velopment projects, and 
periorms qualitative and 
quantitative analyses of a 
wide variety of materials 

It also establishes stand- 
ardanalytical procedure 

forthe laboratories at our 
several plants. 





Talbot Strip Tests—an ac- 





In the Physical Labora- 
tory a 200,000 lb. univer- 
al testing machine of the 
nost modern type is used 
ortheRingCrushingT: 


iest 


A Pad JERSEY 


» 
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Regardless of whether your job calls for a shov 
magnet, dragline, trenchoe, grapple or backfil 
machine easily “fills the bill”! For UNIT@ 
ANY attachment and gives an excellent ac 


nary mechanic. UNIT exclusive faa 
tion brakes...Disc type clutcht 
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Pittsburgh Steeltex Helps Build a Greater America 


Over 2,200,000 sq. ft. used to reduce costs, 
speed construction of 


world’s largest refrigerated warehouse 


él FORD 
. \ RET teen cs. 
ROPRIGEROtp |i 


Ver Siete: 
= WAREHOUSES 


The airview above shows the two buildings in the 
vast Alford Warehouse project. One building is 
for dry storage at 70° and the other for cold 
storage at temperatures ranging from 50° to 10°. 
M. C. Kleuser and Associates are the architects 
and engineers on the project. 





The vision and daring that has built 
America to the greatest of Nations is 
exemplified in the vast 14,500,000 cu. ft. 
Alford Refrigerated Warehouse at Dallas. 
Texas. Ilere many practical materials and 
methods were used on a large scale to 
make possible a project that is typical of 
American ingenuity and progressive plan- 
ning. Among the materials used was ap- 
proximately 2 million sq. ft. of Pittsburgh 
Steeltex for Gunite plus 200,000 sq. ft. of 
Pittsburgh Steeltex for Floors and a large 
quantity of Steeltex. for Plaster in office 
partitions. 

Pittsburgh Steeltex is made of galvanized 


cold drawn steel wire and has a water- 


Pittsburgh Steeltex, a paper 
backed wire mesh, is being un- 
rolled to form the reinforcing for 
the roof of the Alford Warehouse. 
Steeltex for Gunite was also used 
throughout for both inside and 
outside walls of the warehouse 
buildings. Steeltex for Plaster 
was used in office partitions. 


proofed paper backing laced to it by 
crimped stitch wires. It has been success- 
fully used on many projects, large and 
small that have contributed to better liv- 
ing in America——made life more comfort- 
able, safer for all. 

Pittsburgh Steeltex for Gunite, Stucco, 
Plaster, Masonry Veneer and for Floors 
has proven to be the practical answer 
to many a cost problem. 

For information on how you may use 
Steeltex on your jobs with economy see 
our Catalog in Sweet’s or write to Depart- 
ENR, Pittsburgh Steel 


Company, Grant Building, Pittsburgh 30, 


ment Products 


Pennsylvania. 


ittsburgh Steeltex 


For Floors, Stucco, Masonry Veneer or Plaster 


Pittsburgh Steel Products Company 


A subsidiary of Pittsburgh Steel Company 





ave more yardage today 
with the Scraper or. tomorrow! 


wootpripce Model TC-142 


Even faster loading is achieved by instant penetration of new 3-picce 
cutting edge. WIDER 65-inch apron opening and new curved ejector 
allow faster complete discharge of load. The rugged new TC-142 
is built to “take” the heavier stresses imposed by today’s more power- 
ful tractors. Modern formed steel construction minimizes welding, 
increases structural strength. Higher yoke and ground clearance 
make maneuvering easy. 


Proved Wooldridge advantages have been maintained. Original 
boiling bow! loading permits heaping volumes to surge freely into 
bowl. Pivot-tilt forced ejection dumps load faster with less cable 
strain. Rear-draft fulcrum leverage insures positive blade ‘penetra- 
tion. Cable is easily accessible, simply reeved over minimum of 
sheaves, all located away from load. 


Job-proved, clean-lined, this IS the scraper of tomorrow—for greater 

production—for minimum operating cost—for highest profits TO- 

DAY! Contact your dealer or write for Bulletin TC-202 now for 

details. Other Wooldridge Scrapers from 7.5 to 27.5 cu. yd. heaped TERRA GREER Sipeageet 

Capacities. self-propelled earthmovers 
14.0 cu. yds. struck. 


WOOLDRIDGE MANUFACTURING CO 17.5 heaped. 


Sunnyvale, California, U.S. A. RIPPERS 
ie 22 
WOOLDRIDGE 
eS 


——- BULLDOZERS 
POWER CONTROL UNITS 
? 


PROVED AND APPROVED FOR EVERY TYPE OF EARTH-MOVING JOB 
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Easy to install, move or expand...G-E LOAD-CENTER DISTRIBUTION SYSTEMS 


CONSTRUCTION POWER 


WHEN YOU NEED IT 


offer reliable, flexible power for large construction projects 


Here’s how General Electric unit 
substations, used so successfully in 
strip mining, can be applied to 
large, long-term construction jobs 

. at a profit. Their high salvage 
value, portability and ease of in- 
stallation will appeal to farsighted 
contractors. Power costs are re- 
duced, too, by locating the sub- 
stations near their loads, thereby 
keeping voltage high and cable 
short and light. Other advantages: 


SAFE: Metal-clad unit substations 
combine transformers and circuit- 


GENERAL @@ ELECTRIC 


breakers in one factory-assembled 
package; breakers protect your 
equipment from overload, the 
metal enclosure protects personnel 
from injury. 

EASY SERVICING: Maintenance per- 
sonnel work on the ground safely, 
quickly; no poles to climb. 
ECONOMICAL: Evaluating the good 
voltage regulation, short-circuit 
protection and high service conti- 
nuity provided, G-E load-center 
distribution systems give you more 
for your power-equipment dollar. 





HIGH SALVAGE VALUE: Because small, 
standard unit substations are easy 
to install, dismantle and move, they 
may be moved to your later jobs at 
a substantial saving in man-hours. 


These are only a few of the ad- 
vantages of modern load-center 
distribution systems for construc- 
tion work. Let your G-E repre- 
sentative show you the entire 
picture; he will study your power 
requirements and help you select 
the best system for your partic- 
ular needs. Apparatus Department, 
General Electric Co., Schenectady 
Se i¥.de 


46 ELECTRIFIED 
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Cement from silo is fed to weigh 
batcher by worm screw, driven by 
G-E Tri-Clad motor. 


G-E induction motor driving com- 
pressor which supplies air to batch 
plant and other equipment. 


Cement elevator drive is powered 
by G-E Tri-Clad motor. 


Bert Sandberg, Engineer for Granby 
Constructors, operates the G-E com- 
bination starter which controls the 
compressor motor. 


G-E Motors and Control Speed 
Concrete Placing at Granby 


Granby pumping plant, operating heart of the 
Bureau of Reclamation’s Colorado Big Thomp- 
son project, is now under construction at an 
accelerated pace. To help maintain this pace, 
Granby Constructors are utilizing electric drive 
wherever possible as on this Noble batch plant 
... relying on General Electric components 
almost entirely. 

Construction equipment driven by G-E 
motors and control, supplied from G-E Power- 
distribution systems, will help you meet sched- 
ules... ata profit! Apparatus Dept., General 
Electric Co., Schenectady, N. Y. 


Ask hin Today 


Whether you buy or build construction equipment, your 
G-E representative can show you how to do a better job 
at lower cost by complete electrification. Call, wire or 
write him now! 





G-E equipped Colby crane at work 
on site of Granby Pumping Station 


Hoist assembly consists of cable drums 
and General Electric 100-hp motor 


Inspection and maintenance of the 
G-E control equipment is easy 


GENERAL @@ ELECTRI 


Operator at controls of Colby crane, 
spotting loaded concrete buckets 


Swing motor and resistor assembly 
are compact, yet readily accessible 
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Colby Crane Helps Granby 
Constructors Shorten Schedule 


Here’s the “sky hook” that’s accelerating con- 
crete placing operations at Granby Pumping 
Station, heart of the Bureau of Reclamation’s 
Colorado Big Thomson project. The crane is 
built by Colby Steel and Engineering Company 
of Seattle and embodies the latest and most 
efficient electric drive and safety devices. 

Machinery manufacturers and contractors 
alike are realizing the time and money econ- 
omies of electrically driven construction equip- 
ment. And by specifying General Electric they 
get the additional advantages of engineering 
assistance in application, installation and serv- 
ice wherever the job may be. 


LK 4. 
¥ 

Whether you use or build construction equipment, your 

G-E representative can show you how to do a better job 

at lower cost by complete electrification. He will be glad 

to call on you at your convenience. Apparatus Dept., 


General Electric Company, Schenectady 5, N. Y. 
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maneuvering a monster... 


Control pane! of LeTourneau's Model “C” Tournapull; a fingertip 
movement instantly applies power to motors which steer the 
vehicle, operate hoist, apron or tailgate. 


Two General Electric switchettes make up switch assembly on 
control panel, above. Other G-E switches limit travel! on steer, 
hoist, apron and tailgate motions by cutting power at the 
Proper instant, eliminating stresses and strains 


The trend toward electrification of construction 
equipment has even invaded the mobile-tool 
market; witness the giant earth mover with elec- 
tric power-steer and electrically operated hoist, 
apron and tailgate. Contractors using this new 
tool will move more yards per day at lower cost 
per yard because the electric drive offers fast, 
accurate, effortless control. This means instant 
response, quick reversal, increased operator com- 
fort and efficiency. Gone are the multiple, clumsy 
manual controls and many mechanical linkages 
which slowed operations and increased mainte- 
nance costs, 


Asst hin Teday/ 


Electric drive, which offers the maximum in reliability with 
minimum maintenance, helps contractors build more for less 
« «+ faster. Whether you build or use construction tools, ask 
your General Electric representative to tell you about the 
inherent advantages of electric drive. Apparatus Department, 
General Electric Company, Schenectady, N. Y. 





FOR MAKING PLAIN AND REINFORCED CONCRETE PIPE 
Range of Sizes—4” to 36’—90% of the Market 


Write for 
full details 
and prices 
on either 


ALSO MAKE 
MODEL “R” 
Sizes 4” to 18” 


Bell-Down 
Machine 


MODEL “D” 
Makes Butt-End 


DRAINTILE 
in 1 or 2 ft lengths 
Sizes 4” to 16” 





USES FOR 
CONCRETE PIPE || 
| 


|| Storm & Sanitary Sewers | 


Model ‘’T,”’ Culvert (Road) Pipe || 


Irrigation (T&G) Pipe | 


(draintile) 
Machines 
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PACKER-ROLLER-HEAD PROCESS 
LEADS THE WAY TO MORE PROFITABLE PIPE BUSINESS 
Eight-Hour Shifts Produce: 
SEWER 
Plain B & S Pipe 
2400 feet 4” to 10” 


1750 12” to 18” 
1200 21” to 24” 


CULVERT “ROAD” 
Reinforced T & G Pipe 
1600 feet — sizes 12” to 18” 
1100 “* . 2 eee 
900 30” to 36” 


EXPORT OFFICE Concrete Pipe Machinery Co. 
121 Broad Street, New York (4), N. Y., U.S. A. Cable Address: Macpipe 


For Full 
Details 
Write to 


sizes 


—MAIN OFFICE— 
Sioux City (19), lowa, U.S. A. 
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We of Simplex believe the discern- 
ing engineer requires accuracy 
above all other things in any instru- 
ment he purchases. If the word 
“Simplex” could be translated into 
modern language it could well 


mean accuracy, for that is the 
primary feature of all products 
bearing this name. While we are 
concerned with long life, continu- 
ous operation, and modern appear- 


ance, we nevertheless stress and 
stress again the most important 
point of all — accuracy. In pre- 
senting the type H meter, we con- 
fidently offer to the industry an 
instrument which fulfills this fea- 
ture to an extremely gratifying 
degree. 


NEW TYPE H METER 


Most accurate yet developed within its flow range 
ACCURATE within + 2% at 


any point over flow ranges 
up to 10 to 1, the meter is 


designed for: 


@ Use with Venturi Tube, Flow Nozzle, or Orifice Plate. 


@ Measurement of hot or cold water, process liquors 
or gases. 


@ Outdoor or indoor mounting, using the same in- 
strument for both conditions. 


@ Inclusion of three vital measuring elements—indi- 
cator, recorder, and totalizer. 


@ Wall bracket, instrument panel, or floor mounting 
as desired. 


@ Even spacing of the indicator dial and recording 


chart graduations for ease of reading at high or 
low flow rates. 


@ Testing in place at any time with an easily applied 
manometer test device. 


@ Change of differential pressure maximum by use 


of a different float without change of cylinder. Write for Bulletin No. 400 to 


Simplex Valve & Meter Company, Dept. 9 
6751 Upland Street, Philadelphia 42, Pa. 


SIMPLEX 


METER COMPANY 


@ Maximum differentials of 114” or 64” of water as 
desired. 
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Select the DORSEY Low Bed 
Machinery Trailer with Confidence! 


$$$ ey 


ens 
met} 


| 


Fomeed 
“ 


Model M 15-20-25 Tons 


ot 


Model MT 35-40-50-60-75 Tons 


——=7 


| 


fa | 


Model MK 10-15 Tons 


DORSEY TILT-TO-LOAD TRAILERS 


A-7 7,5001b. A-15 15,000 Ib, 


A-20 20,000 Ib. 


Contractors and Engineers throughout the nation are 
selecting the Dorsey Low Bed Heavy Duty Semi or 
Full Trailers to move heavy equipment . . . to “Make 
the Heavy Jobs Light.” 


Dorsey Low Beds are available in four models —M — 
MK — MTS and MT — with capacities from 10 T to 
75 T —a model for every need and state law load limit. 


. safe road 
. new low platform height .. . 
hydraulic, air or vacuum brakes, all are features of 
advanced design that insure low, dependable, operating 
economy.” 


“Engineered for minimum weight 


performance . . new 


Model MTS 


15-20-25-30-35 Tons 


VILE 44 
TRAILERS 


ELBA ALABAMA, U.S.A. 





Announcement 


Fyxtraordinary 


TO ENGINEERS 


TYLOX 


Flexible Rubber Couplings 
For Vitrified Clay Pipe 


Tylox Couplings give full floating, cushioned, multiple rubber sealing to 
vitrified clay pipe joints . . . industrial effluent lines . . . drainage, irrigation 
and siphon lines. Tylox provides a simple, efficient and fool-proof assembly, 
regardless of weather or trench conditions. 


Tylox Vitrified Clay Pipe Joints are leak proof .. . self-locking . . . 
acid and alkali resistant, sewage and industrial waste resistant. Tylox 
Rubber Joints are flexible in angular and lengthwise movement. 


Tylox Couplings are pre-assembled .. . cast at the plant . . . shipped 
complete and ready for coupling. Use of Tylox Couplings eliminates dimen- 
sional variation in sockets. Full contact of gasket surface with entering 
spigot is assured. 


Phone, wire or write for complete information. 


DUKE RESEARCH CORPORATION 


1535 Union Commerce Building 
CLEVELAND 14 OHIO 





TIMBER 


e PLANKING 


FRAMED BRIDGE TIMBERS 


POLES e 


ADZED 


CROSS ARMS @ CONDUIT 


AND BORED CROSS TIES 


BRIDGE TIES 


PROTECT THE DANGER LINE! 


Here’s enduring protection at the ground line... 

where the greatest danger exists. Amcreco Creosoted 
Products, made from selected timber chosen to withstand 
heavy, severe driving, are pressure treated by the 
Lowry Process, refined and improved by 

Amcreco research, to assure maximum strength. 

For every job, Amcreco’s advanced treating techniques 
assure longer service life and low maintenance. 

Take advantage of Amcreco’s experience on your next 


job...our engineers will gladly work with you. 


AMERICAN CREOSOTING COMPANY 
SSSSSSSSSSaSsSaSsSamamaaa 8088100 


INCORPORATED 


COLONIAL aN al f GEORGIA 
CREOSOTING IZ CREOSOTING 
COMPANY 3 > COMPANY 

imcommonatto 3 a6 on 
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LOUISVILLE. KENTUCKY 
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to COAL STRIPPING 
Ne ae ee me 
EQUIPMENT AVAILABLE FOR THE 
DIFFICULT JOBS 

eed eS ariel * Independent Boom 
Hoist 

* Extra long booms— 
to 140 feet 

ald kis * Winch head 

*. Third Drum Mest iME SMe ry 


* Hydraulic Torque 
Converter 
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= MANITOWOC ENGINEERING WORKS 


MANITOWOC. WISCONSIN 





A flange brokgn 50 years ago... 


_ =..led to one thing, 
to @other, to another... 


© © 
oS 


When Taylor Forge started up, way back, with spiral 
pipe it was our No. 1 item (still important). In those 
days cast iron flanges were largely used, and the troubles 
resulting from flange breakage were frequent and ag- 
gravating. The remedy for this major headache was 
found in the development of forged steel flanges; first 
for our own spiral pipe, later for our straight seam, and 
in fact any pipe; finally for general pressure vessel : 
and industrial application. SS Leaner ss eee 
That put us definitely in the forging business some 
forty years ago and was the start of a long pioneering 
journey into the field of engineered piping problems. 
The expanding needs of industry multiplied the re- 
sponse for larger, heavier, stronger, and tougher flange 
and ring forgings to which we reacted with new, 
heavier, and numerous units of forge, press, and rolling 
equipment. It was equally necessary to pioneer design 
methods, not only for flanges and pipe application, but 
Precision quorter-morked Engineered for full 
for other pressure vessel components as well—so that © ends thot guide the work. 4. strength throughout. 
almost automatically we became, and remain, the : 
world’s largest manufacturer of forged (or forge- 
rolled) steel flanges, welding necks, manways and 
nozzles, etc., for any application. 
Then came rapid strides in the art of welding which 
quickly cancelled out the crude, cut-fit-patch methods 
first attempted in pipe systems. Again we found it 
necessary to engineer the design of suitable components 
Several years of research preceded the development of Markings on every fitting Cleonly mochined bevels 
the full, engineered line of Taylor Forge welding fit- eS Se eee Sets 
tings—the well-known WeldELL line. Examine the Bee 
illustrations to the right, and note how many unique 
features combine good engineering with good sense 
and ultimate economy. The coupon below is the con- 
venient means for getting more information about the 
fittings that have “Everything” 
at. Ae ee 
Y. ceccesaarene | We ctaaee eae oh 
3 ypes, s s 


sion resistant alloys. weights. 
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Please send a copy of your new catalog 484 covering welding 
fittings and forged steel flanges. 


Nome____ 


TAYLOR FORGE & PIPE WORKS General Offices & 

Works: Chicago 90, Ill. (P.O. Box 485). Eastern Plant: Car- Position 

negie, Pa. Western Plant: Fontana, Calif. ¢ District Offices— 

New York: 50 Church Street e Philadelphia: Broad Street 

Station Bldg. ¢ Pittsburgh: First National Bank Bldg. Street address_____ 

Chicago District Sales: 208 S. LaSalle Street © Houston: City : 

National Bank Bldg. © Los Angeles: Subway Terminal Bldg. City__ -- Zone Stote__ — 
614-0949 Mail to Taylor Forge & Pipe Works, P.O. Box 485, Chicago 90, Ill. 


Company_ 





From an obscure beginning as a_ small 
manufacturer of logging equipment and tools 
to an organization serving the construction in- 
dustry the world around represents a record 
of achievement of which we are proud. Our 
pride is not based on the size of our physical 
plant, or the number of our personnel. Our 
satisfaction stems from the service rendered to 
the construction industry in the building of 
quality equipment engineered to reduce cost 
for progressive contractors .. . help them earn 
more adequate compensation for skills that 
make a country strong. 

Clyde's sales and service organization is but 
an index of service rendered . . . service which 
is a source of pride to Clyde and a source of 
profit to the construction industry . . . an in- 
dustry basic to our progress and well-being. 


1949 Clyde Whirleys speed material handling and 
lower labor costs on this dam construction job 


One of Clyde's many ‘first’ . . . the McGiffert log loader 


completely revolutionized log handling methods. 
Modern plant facilities and helpful, 
qualified personnel are responsible 
for Clyde's world-wide reputation 
tor quality and dependability. 


ee at 


eet nD 
Hoists @ Derricks @ Whirleys @ Builders Towers @ Car Pullers @ Handi-Cranes @ Rollers 


CLYDE IRON WORKS, Inc. 
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Single and Tandem-oxle units in 

capacities from 2000 to 6500 gol 
Especially designed for hauling 
low bulk high-weight products 


HOWN here are only seven of the 

models in the Fruehauf line—a line 

which offers a Trailer or Truck Body 

co siae @ aagaacay nee for just about any load you can think of, 
either liquid or solid. 


In the standard Trailer line alone there are 
seventeen different body types—and if you 
now use motor trucks, it is almost certain 
that one of them will cut your costs, perhaps 
as much as 60%. 


If a standard model isn’t the answer, our 
engineers will gladly design a unit especially 
for you. 


Just let us know what you haul and, without 
obligation, we'll send complete information 
ona Trailer to suit your needs, 


World's Largest Builders of Truck-Trailers 


FRUEHAUF TRAILER COMPANY 
Detroit 32 - in Canada: Weston, Ontario - Los Angeles 11 
Provide pertect protection for stock. Avail 80 Factory Service Branches 
oble with single and tandem axles 


All.Stee! Bodies in wheel-housing 
end straight frame models — 12 
14.16 #. sizes. Many combine 
tions ~ doors to suit your job 


Hear Harrison Wood in “This Chang 
ing World.”’ Every Sunday over ABC. 
Consult Your Local Paper! 


f FRUEHAUF TRAILERS 
F/RS7 WW TRUCK-TRAILER TRANSPORT! “ENGINEERED TRANSPORTATION” 





Award OF THE CONCRETE 


“In recognition of a noteworthy contribution to the 


Ammann & Whitney, New York City, receives the 1949 Award 
of the Cone mete Reinforcing Steel Institute 


The Award was made to Ammann & Whitney in 
recognition of their noteworthy contribution to the 
advancement of reinforced concrete construction, by 
means of new concepts in the design of thin-shell 
reinforced concrete structures. 

Both Mr. Whitney and Mr. Ammann have been well 
known within the engineering profession for many 
years. They formed their present partnership in 1946. 

Mr. Charles S. Whitney is a graduate of Cornell 
University and holds a Masters Degree in Civil 
Engineering. Mr. Ammann is a graduate Civil Engi- 
neer of the Swiss Federal Polytechnic Institute of 
Zurich, Switzerland. Mr. Whitney has written many 
papers which have been published in various technical 
ournals and has been engaged as Consulting or 
Designing Engineer for many structures, bridges, 
schools, industrial and commercial buildings and 
nstitutions. Mr. Ammann for many years was Chief 
Design Engineer and Chief Engineer of the New York 
Port Authority, Triborough Bridge and Tunnel 
Authority. In this connection he was identified with 
the design and construction of the George Washington Mr. H. C. Turner, Jr. (left), President of the Turner Construction Company and Acting Chair- 
Bridge crossing the Hudson River, Lincoln Tunnel, man of the Award Committee, presents the 1949 Award of the Concrete Reinforcing Steel 


> Institute to Mr. Charles S. Whitney, of A & Whitney, at the 25th A sary Meet- 
Triborough Bridge and the Bronx-Whitestone Bridge “Dia! Whee Su : ee 


ing of the Institute at The Greenbrier, White Sulphur Springs, West Virginia, on July 15th. 
and many others, 


As a firm, Ammann & Whitney designed the large They have just completed the design of the Onondaga County War 
\merican Airlines hangar and buildings in Chicago, Memorial Auditorium at Syracuse, which involved the thin-shell 
which utilized a reinforced concrete roof shell; the design, and are currently making studies of the proposed New Jersey 
\labama Livestock Coliseum at Montgomery, Alabama. lurnpike. This firm not only has an outstanding record as designers, 


ilso involving the use of the thin-shell design; and but has put into practice their contributions to the advancement 
miscellaneous bridges in Wisconsin and New York. of reinforced concrete. 


The Award Committee of the Concrete Reinforcing Steel Institute is composed of one 
representative from each of the following organizations: 


THE AMERICAN CONCRETE INSTITUTE THE AMERICAN SOCIETY OF CIVIL ENGINEERS 
THE ASSOCIATED GENERAL CONTRACTORS OF AMERICA 


The personnel of the present Award Committee is: 


Chairman, Henry C. Turner, Jr., Member, Curster L. Post, Consulting 


Member, Frank E. Ricnart, Professor of 
President of the Turner Construction Co., Engineer, Public Buildings 


{dministra- Engineering Materials, Talbot Laboratory, 
Vew York, representing the Associated tion, Federal Works Agency, Washington, 


University of Illinois, representing the 
General Contractors of America, Bt. 


» representing the American Concrete {merican Society of Civil Engineers. 
Institute 





REINFORCING STEEL INSTITUTE 


advancement of reinforced concrete construction” 


ANNUAL AWARD 


The Annual Award of the Concrete Reinfore- 
ing Steel Institute is to be given for: 

Research contributing to the advance- 
ment of reinforced concrete. Note- 
worthy contributions to the theory of 
reinforced concrete design, Or improve- 
ments to reinforced concrete construc- 
tion practices. 

The Award consists of $500.00 cash. 
accompanied by a Certificate of Award. 

Any person, firm or corporation, within the 
continental United States, shall be eligible to 
compete for and receive the Award. 

The material submitted must be original 
and may be the result of either individual or 
joint effort. 

Material entered in competition for the 
Award must clearly pertain to reinforced con- 
crete Research, Design Theory or Construction 
Practices. It must be something comparatively 


new and a noteworthy improvement over present 
concepts, methods or practices. It is not in- 
tended that the Award be given for noteworthy 
examples of architectural beauty or novel 
uses of reinforced concrete. Award material 
will be judged solely from the viewpoint of 
its contribution to the overall improvement 
of reinforced concrete construction through 
research, design or construction practices. 

The material submitted need not be in 
great detail, preferably brief, but in sufficient 
detail to enable the Award Committee to 
clearly understand and evaluate the worth of 
the contribution. The text matter should be 
in printed or typewritten form and, if need 
be, supplemented by drawings, photographs 
or other explanatory matter. 

All material for consideration by the Award 
Committee must be submitted in quadruplicate. 
This material will not be returned. 


The 1950 Award will be made at the Twenty- 
sixth Annual Meeting of the Institute at the 
Shamrock, Houston, Texas, during the week 
of March 20, 1950. The recipient of the Award 
will be invited to attend this meeting as the 


guest of the Institute. Anyone wishing to 


compete for the Award must have his material 
in the hands of the Secretary of the Commit- 
tee not later than February 1, 1950. Any 
material received too late for consideration by 
the 1950 Award Committee will be held over 
and entered in competition for the 1951 Award. 


Persons wishing additional information on the Award, or to submit material for consideration by the Award Com- 
mittee, should communicate with Harry Delzell, Secretary to the Award Committee, c/o Concrete Reinforcing Steel 


Institute, 38 South Dearborn Street. Chicago 3, Illinois. 
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3,419) 222 | 46 YEARS of Continuous Improvement 


From its modest beginning in 1903, the history of 
Link-Belt Speeder is a record of continuous advance- 
ment. The pioneering spirit which has carried Link- 
Belt Speeder Shovel-Cranes into every corner of the 
globe has also prgduced advanced features in de- 
sign and construction—contributing materially to 
their high standard of performance.* 

Keeping every Link-Belt Speeder Shovel-Crane in 
tip-top operating condition is a primary concern of 
the Link-Belt Speeder Corporation and its nation- 
wide distributor organization. In every principal city 
of the United States and Canada, and in foreign 
countries, a stock of parts and men specially trained 
in the servicing of Link-Belt Speeder products is in 


readiness to meet the needs of the user, wherever 
he may be located. 


* Speed-o-Matic full hydraulic controls were intro- 
duced by Link-Belt Speeder on its !!/5 yard to 3 yard 
machines in 1935. The half-yard LS-51, latest addi- 
tion to the Link-Belt Speeder line, is also Speed-o- 
Matic equipped, being the first half-yard Shovel- 
Crane to have full hydraulic controls. 


There is a Link-Belt Speeder distributor near you 
prepared to aid you in selecting from the broad 
Link-Belt Speeder line of wheel and crawler-mounted 
Shovel-Cranes, the type and size best suited to your 
exact needs. 


4’ 


LINK-BELT SPEEDER CORPORATION, CEDAR RAPIDS, IOWA 


BUILDERS OF THE MOST COMPLETE LINE OF SHOVELS * CRANES * DRAGLINES 
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« All lines functioning 


194 


In 1935 the first Ric-wiL Insulated Pipe Units using 
asphalt-coated Hel-cor conduit as the outer protective 
housing were installed for a large products pipe line 
company, at Minneapolis, Omaha and Des Moines. Each 
of these steam lines consisted of 3” pipe insulated and 
enclosed in 8” conduit of standard 21’ length Ric-wiL 
Units, with return lines laid outside the conduit. 


* perfectly, trouble-free } 


In 1941 a check-up on these Ric-wiL Units under actual 
service conditions was made. Parts of the runs were 
excavated and a careful examination made of the con- 
duit, fittings, etc. The Ric-wiL Units were in practically 
perfect condition, the same as they were when installed, 


Oo HOUSING of strong, shock-proof 16 gauge hot-dip 

galvanized Hel-cor conduit, spirally corrugated. Inside 
bonderized and coated with baked phenolic resin for 
additional protection. 


@ HIGH TEMPERATURE asphalt coatings reinforced with 
tension wrapping of asphalt-saturated asbestgs felt. 

© INSULATION of high thermal efficiency — any required 
type or thickness. 

Oo PRESEAL RING of steam-cured insulating cement pro- 
tects units during shipping and installation. 


oe HEAVY IRON COLLAR provides a firm foundation in 
making full-welded watertight field joints. 


PS ileliea-thite mt lela 
TUM -\-ta2-1ome ie 


} MINNEAPOLIS “No trouble... in constant use” 
OMAHA “In good condition and is still serving in its original capacity” 
DES MOINES “No trouble... in first class shape” 


with no perceptible deterioration or other damage. 


In 1949 a further check-up of all three installations was 
made. This investigation, as indicated by the quotations 
from the reports given above, showed all the lines still in 
constant use, functioning satisfactorily and trouble-free. 


In the years since this original installation, in thousands 
of central heating and industrial processing projects, 
Ric-wiL Insulated Pipe Units, constantly improved by 
engineering research and development, have continued 
to prove, through performance, their right to unchal- 
lenged leadership in this field. 


For complete information write for 
Ric-wiL Prefabricated Insulated Pip- 
ing Systems Catalog 480-4. Address: 
The Ric-wiL Company, Dept. S-12. 


INSULATED PIPYNG SYSTEMS 
THE Ric-wiL. COMPANY « CLEVELAND, OHIO 


REPRESENTATIVES IN 


PRINCIPAL CITIES 





Getman Front End Loader is loading mixer skip and 
standard Scoot-Crete is taking finished concrete from 
output side of mixer, for delivery to the forms, 


Two Leaders 


Getman Hydraulic Front End Loader and Scoot-Crete 


SCOOT-CRETE FEATURES 


% Carries 1-Ton Load. A _ 2,000-pound cargo is *% Big Pneumatic Tires. The Scoot-Crete runs any- 


normal for the Scoot-Crete. When hauling concrete, 
this means running more mixer loads per day. 


% Easily Maneuvered. Because the 
steered through worm and gear mechanism, 
knifing and wheel-shock are eliminated. 
will turn on a dime. 


Scoot-Crete is 
jack- 


Scoot-Crete 


where, even on loose sand, without special roads on 
runways. 


% Low Maintenance. Rugged but simple construc 
tion with few moving parts keeps operating and 
maintenance cost at a minimum. 


% 4 Speeds Forward, 1 Reverse. Plenty of power is 
available for grades of tough going and plenty of 
speed—15 miles per hour—for straightaways 


*% 7.5 H.P. Gasoline Engine. 
7.5 H.P. air-cooled engine 
to 4-speed transmission. 


Power is furnished by a 
with double V-belt drive 


GETMAN HYDRAULIC FRONT END LOADER FEATURES 


% Rugged Construction. 
of re-handling most 


Built 


rugged for any job 
materials. 


% Complete Hydraulic Control. Has complete hy- 
draulie control with position bucket positioning at all 
heights. 


% Maximum Maneuverability. It 
bility and turns in a 6-ft. radius. 


has maneuvera 


% Speed up to 17 miles per hour. 
* Big Pneumatic Tires. Has 


arge tires on all wheels 
for flotation 


and tractior 


*% Bucket Capacity—8 cubic feet. 


Complete Information Obtainable on Request 


GETMAN BROTHERS 


Manufacturing Division 


South Haven, Michigan, U. S. A. 
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AND COMPANY 


* . . and going strong. Since it was founded _ 
wet (4 20 years ago, F. H. McGRAW & COMPANY a 
has completed over $400,000,000 worth 
of engineering and construction work. _ 
¢:4+4 UY .4% - McGRAW projects have included nearly a 
yp poryj) every phase of construction — industrial yy YY Yj 
oe Ll plants, airports, highways, hospitals, office 7 
ats : 


4 4¢ yh a buildings, multi-family housing develop- 1G ALY 
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The most complete 
line of excavating 
and drilling equip- 
ment in the world 


BUCYRUS-ERIE COMPANY curs suwavees, wis 
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Titer 2 8 

Gucyrus-Ence has led in 
the development of equip- 
ment to shape the earth 


for a higher standard 


of living. = 


SOUTH MILWAUKEE, WISCONSIN ° ERIE, PENNSYLVANIA 
EVANSVILLE, INDIANA : CHICAGO, ILLINOIS 


PLANTS AT 
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57 Years of 
CONCRETE PROGRESS 


Contributing to better building 





Src ITS ORIGIN IN 


1892, the Medusa Portland Cement 
Company has made several noteworthy contributions to better 


building. Not content with manufacturing standard gray portland 
cement exclusively, the Medusa laboratories in its early years 
worked on such problems as the need for a white cement, for 
exterior treatments and Terrazzo; a waterproofed cement, that 
would produce a concrete or stucco impregnable to water; and 


a cement paint, for decorating and weather-proofing concrete, 
stucco and masonry surfaces. 


Each of these problems was solved in the ensuing years. Medusa 
brought out the first White Portland Cement in 1907. A few 


years later, the industry was presented with a Waterproofed Gray. 
And still later, with Medusa Portland Cement Paint. In addition 
to these, BrikseT and StoneseT mortar Cements were developed. 
Still later, Medusa “Medco” High Early Strength and Medusa 
Air-Entraining Cements were placed on the market. Today, Medusa 
supplies the building industry with eight special cements best 
suited for special jobs. As Medusa looks forward to another ‘'57 
Years of Concrete Progress”, our organization continues to con- 


centrate every effort to produce better cements for better building. 


MEDUSA PORTLAND CEMENT COMPANY 
1001-3 Midland Building 


Cleveland 15, Ohio 
MEDUSA GRAY PORTLAND CEMENT * MEDUSA WATERPROOFED GRAY PORTLAND CEMENT ¢ MEDUSA WHITE PORTLAND CEMENT 


e MEDUSA WATERPROOFED WHITE PORTLAND CEMENT ¢ MEDUSA “MEDCO” HIGH EARLY STRENGTH CEMENT © MEDUSA AIR- 
MEDUSA PORTLAND CEMENT PAINT 


ENTRAINING CEMENT © MEDUSA “BRIKSET” CEMENT ¢ MEDUSA “STONESET” CEMENT ¢ MEDUSA WHITE TILE GROUT CEMENT e 
e MEDUSA RUBBER BASE COATING 


MEDUSA WATERPROOFING PASTE AND POWDER 
EIGHT CEMENT PLANTS ...THREE WAREHOUSES 
—_— 
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() YEARS OF SUCCESSFUL 
RESULTS with such clients as 


U. S. GOVERNMENTAL AGENCIES — MUNICIPALITIES — UTILITIES — RAIL- 
ROADS — STEEL AND OIL COMPANIES — ALL TYPES OF INDUSTRIAL FIRMS 


© Our marine work continues to be conducted in 
the Great Lakes, Atlantic Seaboard, Gulf of Mex- 
ico, Mississippi River and its tributaries. In addition 
we have done and are immediately available for 
Flood Control and Bridge Construction in any part 
of the country. 


The list below gives you an idea of the extent of our past activities 
We are geared to assume any of this work at any time. The pictures 
illustrate our diversification of work. 


®@ Dredging (Dipper, Hydraul- © Piers 
ic, and Clam Shell) © Breakwaters 
® Submarine Rock Removal © Shore Protections 
> —. ae © Tunnels 
and Reclamation . 
© Pile Driving (all types) © Pneumatic and Submarine 
© Foundations (Pile and Con- Work and Foundations 
crete) © Oil Field Operations 
© Bridges ®@ Flood Control 


CONSULTATION INVITED 





MacArthur Lock, Sault St. Marie, Mich. 





Rock Removal, Black Rock Channel, Buffalo, N. Y 2520 ft. of breakwater constructed for Carnegie-Iilinois Steel Corp. at Gary, Ind. 


GREAT LAKES DREDGE & DOCK COMPANY 


RIVER AND HARBOR IMPROVEMENTS 
General Offices . . . Chicago 3, Ill. 


BUFFALO 2,N. Y. ° CLEVELAND 14, OHIO ° MILWAUKEE 3, WIS. ° NEW YORK 4, N. Y. ° NEW ORLEANS 12, LA. 
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Raw material control means better Tube-Turn welding fittings 






What’s a piece of steel 
made of? 


HE quality of a finished product 
T is largely dependent on the qual- 
ity of the raw material from which it 
is made. That’s why Tube Turns’ 
laboratory technicians thoroughly test 
every lot of seamless steel tubing re- 
ceived in the Tube Turns, Inc. plant. 


Answers to that important question 
What's a ptece of steel made of ¢ 
are determined in two ways. First, by 
chemical tests that disclose the exact 
percentage of the various elements 
present in the steel. And, second, by 
physical tests to determine the steel’s 
tensile strength, yield strength, and 
elongation. Unless the steel measures 
up in all respects, the entire lot is 

rejected. 


At the end of these tests, not only 


is the chemical composition of the 
steel known, but an accurate appraisal 
of its metallurgical and physical char- 
acteristics has been made. And these 
facts are filed by the laboratory con 
trol number rolled into each fitting 
to identify it permanently with the 
lot of steel from which it was made. 


This rigid control over raw material 
is your assurance of basic quality in 
the Tube-Turn welding fittings you 
buy. Modern equipment in the hands 
of skilled technicians permit only the 
best steel to be used for the manufac- 
ture of Tube-Turn products. 


Remember, you can always bank 
on good service in good connections 
every time you specify ‘““Tube-Turn.” 


TUBE TURNS, INC. 


230 East Broadway, Dept. J, Louisville 1, Kentucky 


District Offices at New York, Philadelphia, Pittsburgh, Chicago, Houston, Tulsa, San Francisco, Los Angeles 
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Foolproof chemical analysis of steel is made quickly 
and accurately on this Spectroscope, typical of the 
modern equipment used by Tube Turns, Inc. in the 
control of raw material 
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WELDING FITTINGS 
AND FLANGES 































Tensile strength of all seamless steel tubing is occu 
rately measured on this machine, capable of exert 
ing a force of 6,000 pounds. Yield strength and 
ductility are also checked here 





Periodic checks on the hard ess of the steel are made 
with this Rockwell instrument to determine the strength 
of the moterial. Brine 


ductility, and machinability 


equipment is also used to check hardness 





Advance indication of what will happen to the steel 
during processing is determined with this electric 
furnace, one of a battery. Heat treatment to which 
the material will be subjected is duplicated here 
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Worthington Gas-Diesel DDPG-8 


Gas Diesel Cuts Fuel Costs 50% 


The Hunter Station of Acadia Vermillion Rice 
Irrigating Company, Inc., located at Milton, 
Louisiana, provides rice growing farmers with 
water. The pumping capacity of this plant is 
about 350,000 gpm. The plant consists of two 
parts with the older part housing the steam 
engines. 

Three Worthington Diesel engines, con- 
nected directly with 48 in. MA-1, Mix-Flo 
centrifugal pumps, were installed in the mod- 
ern part of this plant. The first, a DD-8, was 
installed in 1939 .. . the second (same type) 
in 1942 ...a gas Diesel DDPG-8 was put in 
operation in 1948 


Mr. j). W. Embry is in charge of field opera- 
tions at this station. He states that he is very 
well satisfied with the performance of these 
Worthington Diesels. 

leceullan to some figures he worked up on 
a 24 hour schedule for fuel consumption cost 
per unit, Mr. Embry made this comparison: 

“Steam engine No. 6 at 76 rpm in 24 hours 
pumps 86,400,000 gallons at a cost of $62.10 
gas fuel. 

“The gas Diesel at 325 rpm in 24 hours 
pumps 96,408,000 —— at an approximate 
cost of $30.00 gas fuel plus about 4% Diesel 
fuel.” 


Worthington Helps in Los Angeles $41,000,000 


Hyperion Project 


The $41,000,000 sewage disposal project now 
under construction to give Los Angeles one of 
the country’s most modern sewage treatment 
systems, will include nine Worthington 1688 
hp dual-fuel 8-cylinder engines, to be installed 
in the power and blower building. 

Five of these engines will drive Electric 
Machinery Co. generators rated at 1189 kw 
to supply the power for the operation of the 
sewage treatment plant including motor-driven 
auxiliary equipment. The engines and gener- 
ators will be direct-connected and will operate 
at 360 rpm. 

The four remaining engines will drive cen- 
trifugal compressors used for supplying air to 


WORTHINGTON PUMP AND MACHINERY CORPORATION, 


the aeration tanks. Each compressor is rated 
at 40,800 cfm of air from an inlet pressure of 
minus 3 in. of water to a discharge pressure 
of 7.75 psi. The centrifugal compressors will 
be driven by the 360 rpm engines through 
step-up gears to a compressor speed of 3400 
rpm. 

The exhaust and jacket water heat from all 
nine engines will be recovered and used to 
heat the sludge digesters. 

Three Worthington 30" x 12" type DC hori- 
zontal duplex vacuum pumps will be installed 
in the filter and dryer building. These vacuum 
pumps are to produce the vacuum in the vac- 
uum filters, for sludge filtration, and each will 
have a capacity of 4705 cfm and will be driven 
by 150 hp 240 rpm engine-type synchronous 
motor. 
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Pump installed by a company incorporated by Worthington for Worthington 20 L A-3 pump and 800 hp G. E. motor at the 


Galveston, Texas. 


In 1888, the City of Galveston, 
Texas installed 2 modern horizon- 
tal compound Duplex Double 
Acting Pumps in a new pumping 
station. The pumps were manufac- 
tured by a company incorporated 
into Worthington in 1916. 

The large pump is reported to 
have been rated at 4,000,000 gal- 
lons per day at 28 strokes per min- 


No Repairs 
in 37 Years 


A ee two-stage centrifu- 


gal pump that went into operation 
in 1912 atthe Oswegatchie Pump- 
ing Station, Ogdensburg, N. Y.. 
has been operating almost contin- 
ually ever since without one single 
repair being made on it. 

The pump, which is driven from 
a shaft operated by water power, 
can pump five million gallons in 
24 hours against a 50 foot head, 
and is idle only when low water or 
ice conditions prevail. A friction 
clutch permits disengaging the 
pump from the drive. 

The average daily consumption 
is 2,500,000 to 3,500,000 gal- 
lons. 


« é —_ 


NEWS from the public works front 


a 


Fairwood Pump Station in Galveston, Texas. 


After 61 Years, Still in Good Condition 


ute at 60 lb pressure. On Sept. 8, 
1900, the City of Galveston suffered 
a devastating hurricane which re- 
sulted in the complete wreckage of 
the City’s main Pumping Plant. 
Following the storm, the main 
Pumping Station was rebuilt and 
the largest of these two pumps 
was placed in primary distribution 
pumping service. This pump 


carried the main load until 1912 
when another horizontal steam 
unit was installed to supplement 
it. In 1923, it was placed in a 
standby condition. 

Galveston has now added a 20 
LA-3 Worthington Centrifugal 
driven by 800 t G.E. Synchro- 
nous motor to meet the needs of 
its growing population. 


Worthington 2-stage centrifugal pump at Ogdensburg, N. Y. 
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In the United States the basic def- 
inition of “specific speed” is the 
speed in revolutions per minute at 
which a theoretical and geometri- 
cally similar pump would have to 
run if proportioned to deliver 1 
gpm against 1 foot total head at its 

est efficiency. It is therefore an in- 
dex of the pump type using the capac- 
ity and head obtained at the maxt- 
mum efficiency point. 

The specific speed of a pump 
should be considered as a type 
number rather than the actual ro- 
tative speed of al gpm 1 foot total head 
model pump, because in most cases 
such a model pump, if made, would 
be too small to be hydraulically 
similar. 

The formula for determining spe- 
cific speed is 


N, = a 
H% 
where N, = specific speed 


Q = gpm at speed N and head H 
Q = rotative speed in rpm 
H = total head per stage in feet 


The normal range in specific 
speed encountered in single suc- 
tion impeller designs is from 500 
to 15,000 and 700 to 6,000 in 
double suction impeller designs. 
Basically, the lower the specific 
speed type, the higher the head per 
stage that can be developed by the 
pump. 

Fora given total head and suction 
lift condition, it has been found 
from a that the specific 
speed of a pump should be below 
a certain value for successful oper- 
ation. The Hydraulic Institute has 
issued a series of charts, the so- 
called Specific Speed Limit Charts, 
each applying to a given type of 
centrifugal pump, showing the 
maximum recommended specific 
speed for a combination of total 
head and suction conditions. It 
must be realized in using these 
charts that pumps built for the limit 
allowed are not necessarily the best 
design for the intended service. It 
also must be realized that the indi- 
vidual pump design limits its ap- 
plication for both maximum head 
and for suction condition limita- 
tions. For example, for the 200 feet 
total head and 15 feet suction lift, 
the maximum recommended spe- 
cific speed for a double-suction 
single-stage pump is 2130. It does 
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Worthington Pump and Machinery Corporation 
Harrison, N. J. 


How Helpful to Centrifugal 


Pump Users Are the H. |. Specific 


SPECIFIC 





SPEED 
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Speed Limit Charts? 


RPM. GPM 
HH 


FOR SINGLE-SUCTION PUMPS WITH SHAFT THROUGH EYE OF IMPELLER 


SPECIFIC SPEED. 
. H 





RPM. GPM FOR DOUBLE-SUCTION PUMPS 
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FOR SINGLE-SUCTION MIXED-FLOW AND AXIAL FLOW PUMPS 


SPECIFIC SPEED. 





not follow that all double-suction 
single-stage pumps of 2130 specific 
speed type are suitable for opera- 
tion at speeds which will cause them 
to develop 200 ft total head (at 
maximum efficiency) . . . nor that 
the pump, if suitable for operation 
at 200 ft total head, is suitable for 
operation with 15 ft suction lift... 
nor that a pump of this type oper- 
ating against 200 ft total head 
would on test only be found ca- 
pable of operating on 15 ft maxi- 
mum suction lift. These Charts are 
intended to indicate only the max- 
imum rotative speed for which a 
centrifugal pump can be designed, 


H 
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according to the latest experience 
at the time it was made, with assur- 
ance of a reasonable and proper 
operation for the combination of 
operating conditions. 

There are some records of suc- 
cessful application of centrifugal 
pumps exceeding the Limit Charts. 
As more data is obtained on such 
installations, it may be found that 
the present limits are too conser- 
vative. The policy of the various 
pump manufacturers of offering 
pumps that are within the Hydrau- 
lic Institute recommendations gives 
[eer assurance that a trou- 

le-free application should result. 
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FOR INCREASED PRODUCTION 


few of the new features 


that cut down-time and 
increase hourly earnings 


NEW Heavy Duty Constant Mesh Trans- 
mission 

NEW 32-amp. Generator 

NEW 12 cu. ft. Piston Type Compressor 
NEW and Improved CCU and Controls 
NEW Water Pump and NEW Cast Type 
Radiator for More Efficient Cooling 
NEW Simplified Starting System—dash 
controlled 


PLUS all these original high 


production features 


Big Capacity—17'2 yards heaped 

Big Power—225 H.P. Diesel—16 H.P. per 
struck yard capacity 

Big Brakes—22” x 7” 4-wheel—air 
Positive Hydraulic Steering—Double 
Acting 

High Speed—up to 19.25 m.p.h. 

Easy Loading—curved bowl bottom— 
offset cutting edges 

Positive Forced Ejection plus high apron 
lift 
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tractors. 


6, 8 ond 14-yd. cable scrapers for any make 2 and 4-yd. hydraulic scrapers for industrial 
of track type tractor rubber-tired tractors. 


LAPLANT CHOATE 








« 


Ce ad 









. Cee 





and lower operating 
and maintenance costs 


Now you can have an even better LPC Motor Scraper, improved at every 
point so you can be sure it will stay on the job continually — complete your 
job on schedule — and assure good profits! 

Increase production and profits — with the new transmission, you can 
use all of the 225 H.P. to handle capacity loads, at top speeds, up and down 
grades, even in tough operating conditions. Figure the added profit at your 
own bid prices of one additional load per hour over 10,000 hours of opera- 
tion. The new 32-amp. generator provides all the “juice” needed for ’round 
the clock operation. Bigger air compressor for greater air output and more 
intermittent compressor operation. Improved cable control unit and controls 
save valuable seconds — give accurate spreading control. 

24:00 x 29 24-ply traction type tires—interchangeable front and rear. 
21:00 x 29 also available. 

Add these and other new and improved features to the original proven 
high production features and you'll see why LaPlant-Choate Motor Scrapers 
give you the lowest possibie cost per yard — per hour — per day for the 
long life of the unit. 

Ask your nearest LPC distributor to show you a Motor Scraper in opera- 
tion and for the complete details of all the improvements which mean more 
profitable earthmoving for you. LaPlant-Choate Manufacturing Co., Inc., 
Cedar Rapids, lowa — 1022 77th Ave., Oakland, Calif. 


HIGH SPEED EARTHMOVING EQUIPMENT 
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performance has exceeded our expecta 
tions, with quite a saving in fuel and 
lube oil 
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HICKORY CONTRACTING COMPANY, 
SHAMOKIN, PA., in speaking of conver 
sion of their M 
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2 CONTRACTORS... 






WAUKESH 4, 
Viel POWER 


a better job for BOTH! 










WAUKESHA Super-Duty DIESEL (Model 6-WAKD) 
six cylinders, 6Y%-in. bore x 61/2-in. stroke, 1197 cu. in. 
displacement, powers these Marion shovels. 


does 










For shovel work particularly, the most out- 
standing of all Waukesha Diesel characteristics 
is smoothness and trigger-quick response to the 
operator’s every command. Lively, yet shudder- 
free, it meets every power and load demand with 
all the smoothness of steam. And that’s a new 
experience, even to an old Diesel hand. Clean 


NEW YORK ° 


burning, its fuel economy is excellent. Built with 
rugged simplicity. Such features as hard, wet 
cylinder sleeves, simple overhead valve mechan- 
ism, gear-driven water pump cooling, and pres- 
sure oiling—all make the Waukesha Diesel easy 
to understand and simple to service. For all 
the details, send for Bulletin 1415. 





WAUKESHA MOTOR COMPANY ¢ WAUKESHA, WISCONSIN 


TULSA 


» LOS ANGELES 


To give wood extra-long protection against ter- 
mites and decay, specify pressure treatment 
with Du Pont Copperized CZC. In addition, 
this new salt-type preservative gives timber 
and lumber all the time-tested advantages of 


NEW DU PONT COPPERIZED CZC 


(cHROMATED ZINC CHLORIDE) 


standard CZC treatment. The effectiveness of 
Du Pont Copperized CZC is shown by these six 
significant tests—leach block test, hardware 
corrosion test, accelerated service test, pilot 
plant treatments, strength tests and glow tests. 


STANDARD DU PONT CZC 


A favorite for many years, Du Pont CZC isa 
more economical preservative treatment to spec- 
ify when protection against fire is your main 
objective. It also gives timber and lumber good 
protection against termites and decay . . . leaves 
wood clean, easy to paint and safe to handle. 
Which of these outstanding wood preserva- 
tives to specify, depends on your particular 


REG. U.S. PaT.OFF 


BETTER THINGS FOR BETTER LIVING 
++» THROUGH CHEMISTRY 






(CHROMATED ZINC CHLORIDE) 


needs. Each gives timber 
and lumber long-lasting, de- 
pendable protection. We 
suggest you consult your 
nearest wood preserver. 


E. I. du Pont de Nemours & Co. (Inc.) 
| Grasselli Chemicals Department E.N.R.-2. 
Wilmington 98, Delaware 
Please send me information on Copperized CZC and 
standard CZC 
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By providing safe and permanent foundations 
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N U-S-S Steel H-Beam Bearing Piles, 
engineers have found lasting safety 
and economy for every type of foundation 
job. On large jobs and small, in fresh water 
and, when encased, in salt water, under 
buildings, bridges and viaducts, these 
strong, permanent, easily driven H-Beam 
piles have proved their ability to provide a 
secure means of carrying foundation loads 
into stable mediums lying at great depth. 
Their capacity for high unit loads, both 
vertical and horizontal, permits fewer piles 
and fewer driving operations for a given 
load. U-S-S Steel Bearing Piles are readily 
handled in the field by ordinary equip- 
ment, are easy to splice, eliminate jetting 
and withstand rough handling. 


WOT Wd 
Quis PIM 
s IW 


gay H NWHICASS 


YorssNgy 
gz XENI) 





s 
a 
: 








etter 7 Imerica 


Stic. = 









By keeping earth and water in place 
U-S:S 
_ STEEL SHEET PILING 


3 








N cut-off and core walls for dams and dikes, in wharves, slips, 

seawalls, in bridge pier retaining walls and in railroad and high- 
way abutments, U’S’S Steel Sheet Piling offers easily installed con- 
struction that is strong, rugged and lasting. Forming a continuous 
wall, U-S:S Steel Sheet Piling offers an invaluable and versatile 
construction medium for any project involving the retention and 
control of earth or water, it offers the double advantages of speed 
and economy. 

U-S:S Steel Sheet Piling is made of straight-web, arch web, and 
Z-sections in a complete range of sizes and sections. 


CARNEGIE-ILLINOIS STEEL CORPORATION, PITTSBURGH AND CHICAGO 
COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM, SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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Bucket 


AUTOMATIC 


Ordinary Type 
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Pa 
9 cv. yd. AUTOMATIC on a 


Page Model 625 Dual Die- 


sel Walking Dragline with 
150’ boom, 


DRAGLINE BUCKETS and 
WALKING DRAGLINES 


‘These are the facts proven by numerous tests made 
recently between the Page AUTOMATIC and ordinary 
type buckets, using all sizes from ¥g to 30 cu. yd. in various 
types of digging conditions. 
The AUTOMATIC always gets a full load within 1 to 2 
bucket lengths and can be picked up immediately 
without spilling while ordinary buckets have to 
be pulled at least 4 to 6 bucket lengths to get 
and hold their loads. Another point about 
the AUTOMATIC— it is always the correct 
weight for maximum digging efficiency. 
“Light-weight” buckets of larger 
“rated” capacity cannot match the 
profit-making ability of a Page. 
For more yardage per day, lower 
power costs and minimum 
maintenance, be sure your next 
dragline bucket is a 
Page AUTOMATIC. 


PAGE ENGINEERING COMPANY 


Clearing Post Office « Chicago 38, Illinois 





Since 
the turn of the 
Century... 


McLEAN CONTRACTING COMPANY 
has helped build a Greater America. 
We have been and are constructing a 
wide variety of engineering projects 

Shows, Merpert New Va, Newport News Ship throughout the country for the Federal 
Government, States, Cities and leading 
industrial and utility companies. 

Our experience and ability has made 
and is making it possible for us to suc- 
cessfully complete this variety of proj- 
ects, involving unusual problems. 


Spa Creek Bridge, Annapolis, Md., Maryland State McLean Projects Include 


BRIDGES RAILROADS 

PIERS INDUSTRIAL PLANTS 
BULKHEADS DAMS 

SHIPWAYS RESERVOIRS 
SUBAQUEOUS WORK TUNNELS 


McLean Contracting Company 


General Contractors 
1301 Fidelity Building, Baltimore 1, Md. 


Outfall Sewer, Pinners Point, Portsmouth, Va., 
ity of Portsmouth 





offers 
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Each of these characteristics is essen- 
tial to a good water supply line, and 
Lock Joint Reinforced Concrete Pres- 
sure Pipe alone offers ALL 8 OF THESE 
ESSENTIAL QUALITIES. 


LOCK JOINT PIPE COMPANY 


P.O. Box 269, East Orange, N. J 
JRE PIPE PLANTS: Wharton, N. J 
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GREATER DIGGING POWER—AN IMPORTANT P&H ADDED VALUE 
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(Above) A P&H Model 655 (1!/2 yard). Important fea- 
tures include all-welded construction of rolled alloy 
steels, low pressure hydraulic control — true tractor 
type crawler — and many others you can't get in other 
machines, or, if available, cost you extra. 





DIGGING POWER 


per pound of weight 


another 


Sit at the controls of a P&H and you'll know 
what we mean. It's designed — from crawlers to 
boom point —to put more dig at the tooth point! 
Deadweight's out! Live weight does it — makes 


1. YOU SWING LESS DEADWEIGHT. 
Machinery units on upper deck are 
placed far back of center to counter 
balance digging end. This trims off hun- 
dreds of pounds of clumsy ballast — 
peps up the swing — reduces strain. 


added value 


2. YOU CARRY LESS TOTAL WEIGHT. 
This modern P&H revolving frame weighs 
only 2/3 as much as old style frames 
for same size machine. Yet rolled alloy 
steels, all-welded. make it the strongest 
for its size ever built. 


Buy your next excavator on the basis of more digging 
power per pound of weight. You'll be money ahead — 


and years ahead — with P&H. 


Ask your P&H Dealer to show you the new sound-color 


film “Added Values.” Every excavator user should see it. 


the difference in faster, easier digging. And that 
means lower costs on any job. 

Here are some of the ways you gain maximum 
capacity in relation to total machine weight: 


3. YOU HAVE FULL ENGINE POWER 
ON EVERY BITE with P&H’s planetary 
chain crowd. It’s rapid-reversing—50%, 
faster on retract. Action is smooth, re- 
sponsive, accurate — you can control 
it to within ] inch of grade. 


EXCAVATORS 


4404 W. National Avenue 
Milwaukee 14, Wisconsin 
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.__ETCAVATORS » ELECTING CRANES ~ ARC WELDERS ) ¥OISTS - WELOING ELECTRODES ~ MOTORS 


HARNISCHFEGER 
pe 





for added valves 


oTtner P&H equipment FOR THE 


Construction Tudurtry! 


Designed and built to the same high standards of 
excellence as P&H Excavators, these P&H products 
offer Added Value performance on their 
specific jobs. Write for literature. 


ata Pty 4 + "i 
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EXCAVATORS 
ARNISCHEEGER 
4404 W. National Ave. _ ep Milwaukee 14, Wisconsin 


EXCAVATORS - OVERHEAD CRANES - HOISTS - ARC WELDERS and ELECTRODES - SOIL STABILIZER - CRAWLER and TRUCK CRANES - DIESEL ENGINES - CANE LOADERS - PREASSEMBLED HOMES | : 





MBLED HOMES 
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NORTH anc 


RAILROAD CONSTRUCTION AND 
MINE STRIPPING AND ORE. 
HIGHWAY GRADING AND 
DAMS AND BRIDGES 
TUNNELS 
INDUSTRIAL AND INSTITUTIONAL B 


IRRIGATION PROJECTS | 
HARBORS AND JETTIES / 
SHIP BUILDING 





EASY, INEXPENSIVE SOIL COMPACTION 


i BARCO RAMME 













Rammer—Jumping 


The new Barco Rammer is faster and more effective than any other type 
of tamper. It is easier on the worker, enables him to get more work done 
in less time, and at /ower cost. Although rollers may do the compaction on 
large projects, they cannot reach locations close to abutments, culverts, 
walls and so on. But the new Barco Rammer remedies this situation, gives 
specified compaction. On large backfill tamping where a ditcher is used, 
the Barco Rammer works quickly and effectively. Today, with Federal, 
State and City authorities, as well as private corporations devoting more 
and more attention to these problems, the best answer is the Barco Rammer 
—the entirely new machine with the entirely new method of securing soil 
compaction. For more information write Barco Manufacturing Company, | 
1814 Winnemac Avenue, Chicago 40, Illinois. In Canada: The Holden 
Co., Ltd., Montreal, Canada. 


mV 


GASOLINE RAMMER 





FREE ENTERPRISE—THE CORNERSTONE OF AMERICAN PROSPERITY 
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To avoid 
loose Tooth Trouble 


Poorly fitting dipper teeth can’t last long. Any 
play in tooth fit means rapid wear and possible 
breakage of the tooth base. So specify Amsco 
when ordering replacement teeth. You can always 
be sure of a correct fit; every dipper tooth pro- 
duced by Amsco is checked on a master base. 

Made of tough austenitic manganese steel, 
Amsco dipper teeth work harden radically under 
heavy impact and develop a plowshare polish 
which greatly lengthens service life. This hard, 
shiny surface is self-renewing during the entire 
life of the part. 

Other Amsco products are: Welded-type, re- 
newable lip, and Missabe dippers; dipper parts; 
crawler shoes, rollers, treads and tumblers; drag- 
line buckets and parts; pulling chains; and Amsco 
welding products for hardfacing and repair. 


PMT EUs) ae yi ste hye) 


CHICAGO HEIGHTS, ILL. 


Foundries at Chicago Heights, II]., New Castle, Del., Denver, Colo., Oakland, Calif., Los Angeles, Calif., St. Louis, Mo. 
Offices in principal cities. In Canada: Joliette Steel Limited, Joliette, Que. 
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ihe purifying and softening of municipal water supplies, resulting in healthier, more 
comfortable living—the conditioning of water to improve product quality and reduce pro- 
duction costs—have played a major part in the building of a greater America. 


As the leading designer and manufacturer of both the equipment and materials needed for 
water conditioning, Permutit has made substantial contributions to municipal and industrial 
progress. Here are just a few of the outstanding Permutit processes for water conditioning: 


J’ bif ilds 
¢ 


The Permutit® Precipitator offers the newest, most effi- 
cient means of removing impurities from water. Operat- 
ing on the principles of precipitation, adsorption, settling 
and upward filtration, the Permutit Precipitator allows 
savings of up to 50% in ground space requirements. Sav- 
ings in quantities of chemicals and adsorbents range up to 
40%; in treatment time, up to 75%. Capacities vary from 
1,000 to 10,000,000 gallons per day for a single unit. 
Applications include softening; removal of turbidity, 
color, taste, odor, alkalinity, silica and fluorides. 


The zeolite process for softening water —recog- 


nized as the simplest method—was originated and 
has been brought to its highest degree of efficiency 
by The Permutit Company. The Permutit line of 
equipment includes fully automatic types with 
simplified controls and manually controlled multi- 
port valve types, both offering improved per- 
formance. Permutit is prepared to furnish the 
correct type of zeolite (ion exchanger ) for specific 
requirements. 


WATER CONDITIONING HEADQUARTERS FOR 





EEE 


Dept. ENR-9, 330 West 42nd Street, New York 18, N. Y, 
or The Permutit Company of Canada, Ltd., Montreal. 





Pulp, paper and textile mills, chemical plants, tan- 
neries and other industries requiring water low in 
iron content depend on Permutit equipment. 
Permutit processes for iron removal include base 
exchange; oxidation by manganese zeolites; aera- 
tion, settling and filtration; and other processes to 
meet any specific requirement. 


G Cold bat-wode 
lea mittee, 


Latest addition to the list of equipment for cold 
lime-soda treatment is the Spiractor®, which re- 
quires far less space and treatment time than ear- 
lier types of equipment. In the Spiractor, the 
precipitates accumulate on solid nuclei to form 
large, heavy granules that can be separated from 
the water at relatively high flow rates. No sludge 
is formed; the granules can be disposed of as easily 
as moist sand grains. 


For full information on these or any other processes of 


water conditioning, write The Permutit Company, 







OVER\|35 YEAR'S 
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‘For FASTER PROGRESS 
BETTER WORK 
aud LARGER PROFITS .. 


JACKS ON 


1. PAVING UNIT: 


(consisting of electrically vibrated, manually quided paving machine 

and portable power plant) a great producer, ideal for MUNICIPAL 

PAVING, BRIDGE DECKS and HIGHWAY WIDENING. Strikes 

off to all crowns, undercuts at curb or sideform, 

FS-6A works right up to and around manholes and other 
(FLEXIBLE SHAFT) obstructions. Inexpensive. 


*2. SOIL COMPACTOR: 
Can be used to tremendous advantage in compacting granular backfill in BRIDGE APPROACHES, 
close to BRIDGE ABUTMENTS, under FACTORY FLOORS, along side FOUNDATIONS, under 
FOOTINGS, RAMPS, MUNICIPAL PAVEMENTS, SIDEWALKS and many other places. One man 
can easily quide two side by side. Delivers up to 4500 '/2-ton blows per minute. 








*3. SIDE FORM VIBRATOR: 


Works equally well mounted ahead of finisher screed or in rear of spreader. Controlled by finisher 





operator. Saves better part of two men's labor. Will not penetrate through concrete to subgrade. 


4. MASS CONCRETE VIBRATOR: 


This machine has a tremendously impressive record on nearly all of the nation’s large dam projects. 


5. HYDRAULIC VIBRATOR WITH 50 FT. REACH: 


Highly dependable and efficient. Reaches hard-to-get-at places with minimum moves of power unit. 





M-2 POWER PLANT AND MANY OTHER VIBRATORS: 
Capacity 2.5 KVA. Other models of 1.25 KVA Gas-engine driven, electric, flexible shaft types for 
and 5 KVA. All generate both single-phase general and mass construction, form vibrating, etc. 
and 3-phase 110 volt, 60 cycle AC and are FOR SALE OR RENT at Jackson distributors. Items 
equipped with permanent magnet generators marked * are manufactured for Jackson Vibrators 
requiring no adjustment or maintenance. For Inc. See them at distributors of their line. 

operating all types of vibrators, contractors’ Descriptive literature on request. 


tools and lights. 


be GY daa ae ls ge 


LUDINGTON, MICHIGAN 
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You dont lead in sales for I7 years 
unless you lead in value! 


i ii a aac eB ati A te PART Gi 


International Trucks have led in heavy-duty truck sales for 17 straight years? 


W : 
HAT HEAVY-DUTY TRUCKS offer the biggest value? 
The most exacting truck buyers in America have 
answered that one. 


You can find their answer by looking at reg- 
istration figures for new trucks with gross weight 
ratings of 16,001 pounds or over. 


Those figures show that International Trucks 
have been America’s largest-selling heavy-duty 
trucks for 17 straight years! 


A heavy-duty truck is a major investment. You 
can bet your bottom dollar that the men who buy 
them don’t give any line of trucks a vote of con- 
fidence like they’ve given International unless 
their profit and loss statements show them that 
it pays. 

But don’t think that International Trucks offer 
outstanding value in the heavy-duty field alone. 
There are 22 models of International Trucks plus 
1000 specialized variations to meet individual 
hauling requirements. Gross weight ratings range 
from 4,400 to 90,000 pounds. 


INTERNATIONAL 


Trucks built to meet your specifications— No matter 
what model International Truck you buy, you get 
the basic values that have made International 
Trucks the largest-selling heavy-duty trucks in 
America for the past 17 years. 

You get a rugged truck unweakened by a sin- 
gle compromise with passenger car design. 

You get a long-lasting truck. More than half of 
all the Internationals built in the last 42 years 
are still on the job. 


You get a truck specialized to meet your par- 
ticular specifications; specified by a truck sales 
engineer who knows your business in terms of the 
demands it makes on trucks. 


See your International Truck dealer or branch. 


International Harvester Builds a 
McCormick Farm Equipment and Farmall Tractors iy 
Motor Trucks and Industrial Power ka 


Refrigerators and Freezers 









INTERNATIONAL 


INTERNATIONAL HARVESTER COMPANY * CHICAGO 
FIRST IN HEAVY-DUTY TRUCK SALES FOR 17 STRAIGHT YEARS 





TRUCKS 










KEEPING PACE 













with the , 
construction needs yo 
f 


of the South 


GREAT DEVELOPMENTS ARE TAKING PLACE IN THE SOUTH 


Across the Southern states, these famous brands more cement in certain areas than before. Plant 
of cement are arriving at the jobsites. Blueprints enlargements undertaken immediately after World 
are becoming skylines. Industry, commerce, agri- War II are now in production. Our program of 
culture and housing are moving ahead. plant improvement continues. 


This year we are able to deliver substantially 
. a TRINITY DIVISION: DALLAS, FT. WORTH, HOUSTON 


FLORIDA DIVISION: TAMPA 


SIGNAL MOUNTAIN DIVISION: CHATTANOOGA 


TRINITY 


nomen ~ AQRILAND (EMENIE 


SIGNAL MOUNTAIN GENERAL PORTLAND CEMENT COMPANY 





FOR FASTER 
RIVETING USE 


eT a ey 


EXCLUSIVE FEATURES 


make Cleco Riveters 
faster in action, easier to 
handle, and less tiring to 
the operator. The result 
is faster, more uniform 


ALL SIZES 


Cleco makes a complete line of 
riveters. Heavy duty riveters— 


capacities to 144” ... Aircraft riveting at lower cost. 
riveters — capacities to 7/16” F Salt Sat : 
rivets . . . Squeeze riveters — Pe PsUM AMIOF MERTON, 


capacities to 4” rivets. write for Bulletin No. 82. 


ce ct asta 


@ SEE YOUR CLECO DEALER FOR: Grinders — Sanders — Rotary 
Drills — Riveters — Sand Rammers — Chippers — Scaling Tools — | 
Impact Wrenches — Screwdrivers — Hose Fittings — Sump Pumps. 


CLECO DIVISION 


of the REED ROLLER BIT COMPANY | 
P. O. Box 2119, Houston 1, Texas _ j 


WOW 1 NON CULLAPSIBLE | 
MineVent, 2¢éx7ece 7uawe-! 





FOUL AIR 



















Now MineVent Non-Collapsible 
Tubing has been made available to meet 
the trend towards having foul air pulled out, as 
well as the long established practice of pump- 
ing fresh air into tunnel projects. MineVent 
Non-Collapsible Tubing is made from a fabric which is 
coated with a tough rubber-like compound, both inside 
and out—it's completely air-tight and abrasion and mois- 
ture resistant. Ideal for portable heating units, and man- 
hole ventilation. 









Simple interlocking sections provide for instant assembly 
of any length desired. Six to one lengthwise collapsibility 
permits packing fifteen feet lengths into a space 30” long: 







Comes in sizes 5” to 24” in diameter, 


# oA 


™ cl Send for Bulletin 749. 
AB AMERICAN 


BRATTICE CLOTH CORP. 


240 Buffalo St. 


Warsaw, Ind. 
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NEW/ 


. . A new SMITH 
Compressor with more 
capacity, smooth operation, 
economy . . long life! 


Powered with a famous CHRYSLER 
Industrial Engine—3 cylinders for 
power—3 for compression. Evenly 
spaced power impulses. Capacity 
70 cu. ft. at 80 lbs. pressure. Throttle 
operates about 3 open when oper- 
ating at 150 lbs. pressure. Built for 
heavy duty without excess bulk and 
weight. Engine parts available at 
Chrysler, DeSoto, Dodge truck 
dealers. 


Write for complete facts 
about the SMITH Model 250! 


Suite NR 
COMPRESSORS 


GORDON SMITH & CO. 


430 College St. Bowling Green, Ky. 
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But it makes no difference — because of the 
easily handled electric cable of this new, 
lightweight, high frequency, electric 
vibrator ...no need for flexible shafts... 
necessary movements of generator unit are 
minimized. 

Built for one-man operation, the CP-220 
Vibrator is designed for concretes of 2” 
slump and over; walls, footings, columns, 
floor and roof slabs; precast piles and similar 
products. 

Two CP-220 Vibrators are powered with 
a CP-2KW gasoline-driven Generator, 220 
volt, 3-phase, 180 cycle. 

Write for further information on the 
CP-220 or other CP Vibrators. 


aK * *k 


Every requirement for mass or rein- 
forced concrete is met by seven different 
models of CP Vibrators — pneumatic and 
electric — including the new CP-5190 High 
Frequency Vibrator for low-slump con- 
crete specified on current dam projects. 


Fee ny ee ee 


Cuicaco Pneumatic 


TOOL COMPANY 


General Offices: 8 East 44th Street, New York 17, N. Y. 





PNEUMATIC TOOLS * AIR COMPRESSORS * ELECTRIC TOOLS * DIESEL ENGINES 
ROCK DRILLS * HYDRAULIC TOOLS * VACUUM PUMPS * AVIATION ACCESSORIES 
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TAGLINE ADVANTAGES | pth dae 


ty 
Younever had before! a 
1. Tagline pull is adjustable to suit 100 to 200 
job. perfect 
2 = Tagline pull remains constant and ™ occurate 
uniform at truck level or 70 feet , , holes in 
below machine. ; concrete limited 
; gi ip psa b and other number of 
e pull on the tagline can be oe 
increased INSTANTLY with man- abrasive accurate 
val control feature to manipulate materials perfect 
a clamshell or grapple. are needed holes in 
Accurate loading WITHOUT mov- use this [Brick, Concrete 
ing boom. } patented and other 
6 Accurate casting WITHOUT mov- H Rotary abrasive 


ing boom or machine. } Drill 


Permits digging over a 25 foot 
range WITHOUT moving boom or 


materials 
US Pat ore needed 


machine. 2425132 Pats 
Installed inside cab . . . no extra other pats Pending 
weight on boom. ; 

9 Simple adjustment converts Tag- “ WRITE FOR CATALOG & 
line to a Dipper Trip for use with PRICES. 
a Shovel Front. Dealers needed to 


service inquiries, 
Manufactured by 
CONCRETE TERMITE 
DRILL Co. 
2081 Foothill Bivd. 
Pasadena, Calif. 





OFFERS A NEW PRODUCT 
FOR TUNNEL BUILDERS! 


WATER 
BAR 
LAGGING 


A purlin plate lagging designed to 
divert water to the spring line ... 
has generous laps at end joints to 
insure against inflow. Stiffeners are 
proper depth to carry loads. Write 
for complete information. 


THE COMMERCIAL SHEARING & STAMPING CO. “°°™Swic"™ " 











The only Tagline 
EQUALLY EFFICIENT 
AS A DIPPER TRIP 


MORIN 
MANUFACTURING CO., INC. 


WEST SPRINGFIELD, MASS. 


SEND COUPON NOW 


Gentlemen: Kindly send details of the ‘’Tag- 
Master’. Here is the make, size and model 
number of the crane (or shovel) | operate 








Name 
Company 


Address 
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when you're working on 
Truscon Metal Lath Products 


Bill Scullz of Morelli Brown Plastering Co., Inc., knows 
how easily you can lay on the plaster and do a bang-up job 
with Truscon Metal Lath backing you up. He’s one of the 
gang that did such beautiful plastering in the Astoria 
Housing Project shown here. 


Tons of Truscon Diamond Lath, Corner Bead and Galvanized 
Tie Wire went into this tremendous group of apartments, 
assuring fine appearance of walls and ceilings for many years. 
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New York, City Astoria Housing Project, 
Halletts Cove, Astoria, New York. 
Contractor: Corbetta Construction Co., Inc. 
Plasterer: Morelli Brown Plastering Co., Inc. 
Architect: Harrison & Abramowitz 






Truscon Diamond Lath is a flat metal lath, uniformly 
expanded throughout the entire sheet. Its use is 
almost universal, for it is adaptable for practically 
all classes of work—as a base for walls, partitions, 
ceilings, as a reinforcement for stucco, as a protec- 
tion for steel beams and columns, and for protecting 
hazardous points in wood frame construction—such 
as ceilings under inhabited floors, especially over 
heating plants and coal bins, around flues, and back 
of kitchen ranges, stair wells, and under stairs. 


Diamond Lath has more openings in a given area, 


with a proportionate increase in the area of steel. 
The increased proportion of steel gives the sheets 
great rigidity. They are easily handled and quickly 
erected, and less time is taken in applying the scratch 
coat and truing up the wall than with ordinary 
diamond lath. The small openings prevent excess 
penetration of plaster, thus minimizing droppings. 
The larger number of openings permits the forma- 
tion of more keys to give efficient bonding of the 
plaster to the lath. Write for catalog on Truscon 
Metal Lath and Accessories. 





Herringbone Yg-inch 


Diamond Lath Doublemesh Loth Ribplex Lath 


Self- 
Sentering Loth 


TRUSCON STEEL COMPANY 


YOUNGSTOWN 1, OHIO 
SALES OFFICES AND WAREHOUSES IN PRINCIPAL CITIES 
TE Set- tt lame tae dd et dd 
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"BERG" 


CONCRETE SURFACER 
MODEL A 


“Berg” equipment is used extensively for 
surfacing and finishing applications on 
concrete construction. 


The many “BERG” Models available, per- 
mit exact selection for your particular 
application. 

















tit) The distinctive “BERG” features give you 
the kind of results that are realized in 
better quality work, combined with lower 
costs. 


“BERG” Heads and Attachments are 
interchangeable, thereby providing adapt- 
ability for vibrating, wire brushing, sand- 
ing and polishing applications. 


THE CONCRETE SURFACING 


MACHINERY CO. 


4667 SPRING GROVE AVE. 
CINCINNATI 32, OHIO 












If yours is an application like this—with pipes, 
installations and stairways cutting into the area— 
BATES + GRATES will give you neat, safe and strong 
open steel flooring. 


















Here’s where BATES+ GRATES win universal approval 
— where a series of stairways combine with short 
walkways. Safe and strong, plenty of light and ven- 
tilation all the way down. 


You can use BATES: GRATES for flooring any 
area or running any stairways. They serve to 
advantage in many ways: They are strong, safe, 
easy to maintain, durable, provide maximum 
lighting and ventilation. 

The simple directness of BATES: GRATES en- 
gineering accounts for these advantages. The 
key is the Hex Cross bar fillet-welded to stout 
main bars. 

For open steel flooring and stair treads in 


your plant... Get a Bid from BATES 










Contract Bonds 


© Bid & Performance Bonds 

e Equipment Floaters 

e Complete Casualty Insurance 
for Contractors 

AMERICAN SURETY GROUP 


AMERICAN SURETY COMPANY 
NEW YORK CASUALTY COMPANY 
SURETY FIRE INSURANCE COMPANY 


100 Broadway New York 5, N. Y. 










Agents and Brokers Everywhere 
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Cross-section of the Chapman Tilting Disc 
Check Valve illustrating the way that the 
balanced disc is supported on the pivot, 
SLU Lee eM h Ul: Ma eh 


A feature of the design is that the disc 
seat lifts away from the body sect when 
opening, and drops into contact when 
closing, with no sliding or wearing of the seats. 





of -CH 









ree 
CHECK’’VALVES 


That’s right! Maintenance costs are lower with Chapman 
Check Valves . . lower because the balanced disc works with 
the stream. There’s no slamming to cause destructive pipe line 
stresses and increase maintenance costs. Nor is there any 
rubbing on seats ... the disc closes quickly and quietly with 
no sliding or wearing action. 


Yet that’s only half the story. Head losses are actually 65% 
to 80% lower than for conventional type check valves. And, 
when used on pump discharge lines, substantial power 


savings are possible. on nse 
Why not write today for engineering data and reports 


of tests. 


THE CHAPMAN VALVE MFG. eis 


INDIAN ORCHARD, MASSACHUSETTS © 
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KINNEAR Rolling D 


Even in the days when 
horse-drawn street 
cars were trying to 
hold out against the 
new-fangled “trolleys”, 
Kinnear Rolling Doors 
were a favorite of 
long standing. 


In the newest examples 
of modern, functional 
building design like 
Cincinnati's famous new 
Terrace Plaza Hotel, 
Kinnear Rolling Doors 
are widely preferred 
for efficiency, protection 
and beauty. 


¢ 
soription of © rn 


Levet 
whien your * xa 


Very tguly 7°8r 


rua Be 7 


7 UP 


city OF SPOKANE 


pine CEPARTHEN 


te. terry toftuas. 


Peutcen BiGs-. 
e1? 


pear Sirs pres 


sitn reference ¥° the 
nea! on the comme 
ys doore netaliee by 7° 
Lat 


qne wenast end the 
ay that tnese 


ell weriete 


wetwers ae 


ire to 
pete age is the face of 


wt 


al 
protection te the ope 


elonet 
posure wnion eae oo oe 


¢ o- 
: pest vatiting OF ire ¥ 


etos of the Me 


toure ver? * 


ages / 
rd 













ae Wate 


moat sist, 


, *avecse™ 
om 


La wetiete 
aoore a | 

| 
etese of | 
onea  Y| 
fire 1s - 


$ || 
aaet 


mu 


yare vere 





a Healy Leiliny of Hoges 


wile Une Building Luduslry , 


At the turn of the century, Kinnear’s files held 
scores of letters from enthusiastic users of Kinnear 
Rolling Doors. And there has been a steady stream 
of user-approval ever since. 

The smooth, easy, space-saving efficiency, protec- 
tion and durability of the Kinnear-originated, all- 
metal, interlocking-slat design was quickly ap- 
proved in every phase of industry and commerce. 
But the company that made these doors was another 
strong factor in their universal acceptance. 

Kinnear has specialized in building upward-acting 
doors exclusively. And to do this one job thor- 


full cooperation with engineers and builders. Also, 
Kinnear’s trained construction crews have been tak- 
ing full responsibility for Kinnear Door installa- 
tions when desired. And to complete this service, 
records of every door sold are kept in fireproof 
vaults, so that accurate replacement parts are always 
available. 

TODAY, “Kinnear” is synonymous with leader- 
ship in doors the world over, because of this satis- 
factory service to engineers and builders, and satis- 
factory door performance for users everywhere for 


more than 50 years. 













oughly, they have always maintained a nationwide 
4 network of able, reliable representatives, offering 
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DEERE & Company 


MOLINE, M14N0n 


FEN, 10YCE & CO., 


teeperers and bonnes 


Ory Goods and Notions. May 11th,1697- 


COLUMEUS © 
March 26, 1937 
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The Kinnear Mfg. CO-» Sept. 23, loza, 


Columbus, 0. 
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Respectfully yours, 


"Y pillata Saving Ways in Doorways 


INNEAR 


ROLLING DOORS 













Like the principle of the wheel, the principle of Kinnear Rolling Doors 
will be as “modern” tomorrow as it is today—and as it was yesterday. 
That principle, combined with long-proven reliability of the Kinnear 


Doors is a promise of the best door value in the years ahead. 
The KINNEAR Mfg. Co. i712 toscmite aver Son froncisco 24; Colt 


° OFFICES AND AGENTS IN ALL PRINCIPAL CITIES 












YEARS OF PUMPING PROGRESS 





310 


on o 


25 yeors ago: Excavating in the dry in swamp mud and 
clayey sand for a sewerage disposal plant. 


Twenty-five years ago the Moretrench Wellpoint System got off to a flying start on a small wet 
sewer in Hackensack, New Jersey. Ever since, it has been contributing to the engineering achieve- 
ments of America by dewatering wet excavations so successfully that contractors all over the 
country count on it to enable them to work with speed—with safety—"‘in the dry""—free from the 
fear of water. 


Progress was slow at first. Contractors were reluctant to believe that a wellpoint system had at 
last been perfected that would work in any pervious soil. But as job after job was pumped suc- 


cessfully, word got around that the way to handle wet work profitably, was to predrain it with a 
MORETRENCH WELLPOINT SYSTEM. 


Thousands of jobs have been dewatered by Moretrench—sewers, dams, bridges, buildings— 
projects of every type. Some were difficult, some easy. Each contributed in some way to building 


a greater America. Each added to our background of experience. 


For true pumping achievement, Moretrench reviews with pride its long list of successfully dewatered 
jobs, and looks forward to serving the construction industry for many years to come by enabling 
contractors to work with progress and with profit... “‘in the dry”. 


MORETRENCH CORPORATION 


ce Time 4900 S. Austin Ave. 7701 Interbay Bivd. 315 W. 25th St. 
New York 6 


tra heat 





Chicago 38, Illinois Tampa 9, Florida Houston 8, Texas New Jersey 


SEMI-STEEL 
BALLS 


ROAD BUILDERS 
WRECKERS 
SCRAP YARDS 


- $62.50 
- 101.00 
. 132.50 
- 165.00 
Ibs. 231.00 
ibs. 290.00 


RELEASE 
HOOKS 
$30.00 Set 


Immediate 
Delivery 


F.0.B. FREDERICK, MARYLAND 


FREDERICK 
IRON & STEEL, inc. 


East 7th St., Frederick, Maryland 


CHANNEL, HARBOR 
and EXPLORATION 


SURVEYS 


for Dredging and Bottom 


Determination... 
The Medern 


THE BLUDWORTH MARIN 
Model E.S. 123 Depth Recorder records 
depth and bottom materials. Write for details. 


BLUDWOATH MARINE 


92 GOLD STREET NEW YORK n 
ras 








35,000 )Ramset fasteners 
cut costs in this building 


Substantial cost savings and more rapid completion of the work 
resulted from the use of RAMSET FASTENING SysTEM in this large 
building at Silver Springs, Maryland. Metal channels were fastened 
to concrete ceilings and floors with the light, portable RAMSET 
TOOL, using 35,000 RAMSET FASTENERS as illustrated. Each fas- 
tening took less than a minute working time—much faster and 
far less costly than old-fashioned drilling and chipping. 


RAMSET SAVES TIME AND MONEY ON MOST FASTENING JOBS 


Marr ao 


pees billesentae WV 

Steel to Wood to “> —_ Sate Fabricated hard ow Stee? 

concrete Concrete brich = materialsiostee) penetration genetration 
Requiring no air, Poa or ee external power, because it is 
self-powered, the RAMSET TOOL is simple and easy to operate and 
can be used in small, confined spaces. In an hour, we teach any 
good workman to be a competent *‘Ramsetter’’, able to do a wide 
variety of fastening jobs quickly 
and competently. 





COMPARE “‘RAMSETTING” 
WITH YOUR PRESENT COSTS 


Let us give you a 15-minute dem- 
onstration of the RAMSET SYSTEM 
—and prove with facts and figures 
how it will save you 50% or more 
in your fastening work. Just mail 
the coupon. Stemco Corporation, 
Cleveland 16, Ohio. 





Stemco Corporation, 
4 Cleveland 16, Ohio 
j Please demonstrate with facts and 
p how I can make a profit with RAMSET FasTENING SYSTEM. 








' 

i 

t 

: 

t 

q Address ecasien i 
i 

aA 


; Name 


§ City 
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STEELINE FLAT TRUSSES 


for TARSONRY WALL CONSTRUCTION 


® Spans up to 60 feet. 

© Four to six weeks delivery. 

® Quality construction at low cost. 
© Standard Trusses are flat, pitched 


all one way or pitched two ways 
from center line. 

® Steel deck also furnished if 
desired. This will provide a fire 
safe foundation for insulation and 
built up roofing. 


| am interested in more information on: 
(a) STEELINE Alat Trusses and Roof Deck 
(b) STEELINE Pitched Roof Systems 
(c) Complete STEELINE Buildings 


NI scissile ites 


ND sncialceainchcnoeseneasieaniteatniciinanaiiisie 


DI acacia ceseiniaiiciapen 


CAREW sTEEL PRODUCTS CORPORATION - YORK, PA. 














For any type or make of machine— 
Motor Graders, Maintainers, Scrapers, 
Drags. Bulldozers, Backfillers, Wagon 
Scrapers. Trail Builders, Trail Blazers. 
Carryalls. Snow Plows. Also - 
CUTTING EDGES, WEARING BOOTS, 
BACK SLOPERS, EXTENSION BLADES. 
MOLDBOARDS and 
SCAR 
$0 years of sp 







FIER TEETH 

izing in the manu- 
facture of C Equipment 
Blades has & d your benefit 
a quality of spec steel, milled 
through our own rolls and forged at the 
edges to give that extra cutting and 
wearing quality you need 










onally recog 
$ ite for spe- 
type and name of 
s you operate—dget set for 
Blades early. 


a , \ 
MANUFACTURING 
COMPANY 


tel iti eee 
BUCYRUS, OHIO 
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TRACING CLOTH 


OY 


HARD PENCILS 


@Imperic! Pencil Tracing Cloth has the 
some superbly uniform cloth foundation 
ond transparency as the world famous 
Imperial Tracing Cloth. Butitis distinguished 
by its special dull drawing surface, on 
which hard pencils can be used, giving 
clean, sharp, opaque, non-smudging lines. 

Erasures are made easily, without 
damage. It gives sharp, contrasting prints 
of the finest lines. It resists the effects 
of time and wear, and does not become 
brittle or opaque. 

Imperial Pencil Tracing Cloth is right 
for ink drawings as well. 








I 4 
! IMPERIAL! 
1 PENCIL 1! 
t i 
i i 
i 4 
{ 4 
I t 
i s 
t 4 
i i 
i i 
i SOLD BY LEADING STATIONERY AND 1 


1 DRAWING MATERIAL DEALERS EVERYWHERE. i 


© ee cee ee ee ee ee ee ee ee ee ee es es 






OSGOOD:-- 


FOR 


PROFITABLE 


PERFORMANCE 
AND 


ECONOMY OF 
OPERATION 







There are a number of _ on the crawler truck frame ... fewer wearing 









important, time-saving and money-making fea- 
tures built into every Osgood unit—complete 
Air Control of basic motions; an Air Cushion 
Clutch that provides top speed almost instantly, 
without lag, without grab or jerk; adjustable 
Hook Rollers, operating on the underside of the 
rotating gear to keep the upper body stabilized 


MARION 


parts, greater accessibility of machinery, larger 
diameter power-operated frictions, and many, 
similar advancements. 

look to Osgood for cranes, shovels, drag- 
lines, backhoes, and pile drivers that will give 
you more work every day, better performance, 
longer life, larger profits! 


POWER SHOVELS e CRANES ¢ DRAGLINES ¢ CLAMSHELLS ¢ BACKHOES e PILE DRIVERS 


YY debts che 


EXCAVATOR 





DIESEL, GASOLINE OR ELECTRIC POWERED y TO 24CU. YD. * CRAWLERS & MOBILCRANES 


x HERLIHY MID- |. 
ENGINEERS AND i 


a in 1924, our first major project was the construction i | 
of Wacker Drive in Chicago. We are proud of our accom- | | 


plishments during the past twenty-five years, and look forward 
with confidence and optimism to the future. 


Congratulations to Engineering News-Record on 75 years of 


service to engineers and contractors. 


Electric Generating Plants 
Transmission Lines and Substations 
Subways and Tunnels 
Industrial Plants 


Heavy Railroad Construction, Bridges, and 
Trackwork | 


Bridges, Viaducts, and Grade Separations 
Sewage Disposal Plants 
Caissons and Building Foundations 


Institutional Buildings t | 





° 
| | ... THEN | 
| WACKER DRIVE CONSTRUCTION 
| NOW ... 
| 
| 
| Above:— 
| WACKER DRIVE CONSTRUCTION 
MARCH 1926 
| | 
Right:— 
| WACKER DRIVE EXTENSION 
! JULY 1949 
| 





| CONTINENT COMPANY * 
| CONSTRUCTORS — 


j 
FINISHED GOODS WAREHOUSE, Kellogg Company, Battle 





STATE LINE GENERATING STATION, Chicago District Electric 
Generating Company, Hammond, Indiana 





Creek, Michigan (loading capacity 36 cars at one time) 





SOUTHWEST SEWAGE DISPOSAL PLANT, Division A, Sanitary 

District of Chicago (400 m. g. d. by activated sludge process, 

producing 90 per cent —s . B. O. D. and suspended 
solids 


EO a a as 





SUBWAY (twin tube at Chicago Avenue Station) 
| Chicago, Illinois 


HERLIHY 


MID-CONTINENT COMPANY | 
| Chicago, Ulnois 


MEMBER AGC 






Om 


BOARD MILL (300-ton capacity), Michigan Carton Company, 
Battle Creek, Michigan 


EEN TRI 
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SUSAN TTaLS | «1 pouGHT ANTHONY DUMP BODIES — 
& — THEY COST ME LESS’ 
Contractors everywhere are buying where 


they can do the best. As one contractor 


recently remarked: 





“After weighing all of today’s factors of 


be PS 


Symons Concrete forms 


save youS0to75% ofthe Anthony Dump Bodies and Hoists . . . they cost me 
entire labor of forming. 


price, quality, and performance | bought 


aa 

You eliminate eleven costly less. 
steps in concrete form con- 
struction, and the following 


—_—" For prices on equipment to meet 
v Lumber for more than one oie - . 7 
waler your specifications it will pay you 


wv Most ofthelumberforbracing | 
¥ Loss of lumber caused by the | 
splitting action of nails | 
¥ Spreaders 
These forms can be built in your own 
shop . . . saving you freight. . . or you 
may purchase the forms complete. 


Inset shows head on view of tie. 


to call your Anthony distributor. 
Quick delivery from stock. Write 





for name of your distributor. 


Ome At left is cross section view of tie. 


‘ANTHONY CO, Streator, tll, “unbhia/ 


SAFETY SHORES 
and ‘“Ever-Square” 
COLUMN CLAMPS 






ee ee 
FOR HEAVY CONVEYOR [im 
AND ELEVATOR BELTS OF and RIP PLATES 


ANY WIDTH 
Flexco HD Fasteners make a tight, butt joint of great strength and 
















“EVER-SQUARE"’ COLUMN CLAMPS... 


with one piece, 90 degrees angie durability . . . distribute the strain uniformly. Operate smoothly over 
bracket which t : . 
aes uahecmeas, Watenaiiee os uae flat, crowned or take-up pulleys. Made of steel, Monel, Everdur and 


ae No See Bors | Promal. 
f teel, ts of . eos : 
malleable iron. | Flexco Rip Plates are for repairing and patching damaged belts. 
ADJUSTABLE SAFETY SHORES ... | Z 

Light in weight, easy to adjust, no Ask for Bulletin F-100 

instructions are needed and they 

have greater load capacity. The 


plas deck Bibs Ae tedroullc. FLEXIBLE STEEL LACING COMPANY © 4656 Lexington St., Chicago 44, Illinois 


Malleable castings. 
HII 


Symons Concrete Forms, Safety Shores Ee a ‘ ml fh II} ] 4 


and Column Clamps can be rented 
with 90-day purchase option. Paid 
rentals apply on purchase price. Write 
today for complete details and prices 


DC GRY ae? 








MFG. Company 
4265 W. Diversey Ave. 
CHICAGO 39, ILLINOIS 


strong, Smooth, Readily Troughing 
Order From Your Supply House 
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Metropolitan Life’s Stuyvesant Town and Peter Cooper Village—park-like residential communities in the heart of New York—contain 11,250 modern 


apartments. 


ae 


N Metropolitan Life’s Stuyvesant 
I Town, Peter Cooper Village and Riv- 
erton, 2,274 tons of NaTionaL Standard 
Black and Galvanized Pipe have been 
installed to serve the 35,000 fortunate 
tenants of these beautiful new apart- 
ment buildings that now replace the ugly 
flats and squalid structures of former 
“gas-house” districts. 

Che selection of enormous quantities 
of NaTIoNAt Pipe for these modern build- 


rl 


Metropolitan Life’s Riverton transforms a hitherto run-down section of Harlem into an attractive residential neighborhood 
which will accommodate about 3,500 people in 1,232 modern apartments 


More ““NATIONAL” landmarks 


Over 4% million pounds of NATIONAL Pipe are used to safeguard the heating 


ings is another tribute to the high re- 
putation that this service-tested pipe en- 
joys among the men who design, super- 
vise and construct and who control 
buying and specifying of construction 
products. 

NaTIonaL Pipe has earned its wide- 
spread preference not because it is pro- 
duced by the world’s largest maker of 
tubular products but because for more 
than half a century Nationa Pipe has 






ve es 






systems of New York’s three greatest Land Redevelopment Projects. 


proved that it gives m 
d There’s no better basis 
for selecting pipe than this. We believe 
it’s the reason why more NATIONAL Pipe 
is in use in America than any other kind. 


t service per 


lollar of cost 


NATIONAL TUBE COMPANY, PITTSBURGH, PA. 
COLUMBIA STEEL COMPANY, SAN FRANCISCO, 
PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


NATIONAL Steel PIPE 
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eee Or 





Special non-glare satin finish 
on heavy chrome plating that 
adds to toughness of the line. 
Durable jet-black markings 
stand out sharply against this 
light-absorbing surface. Will not 
crack, chip or peel. 





DIAGRAMMATIC CROSS-SECTION VIEW 


1. Hardened Steel Tape. 2. Rust-Resistant Coat- 
ing. 3. Multiple Coats of Electroplating. 4. Hard, 
Smooth, Non-Glare Chrome-Plating. 5. Black 
Markings Bonded to Steel, Sunk below Surface. 





Rust and Corrosion 


r Wear Protected 
Resistant 


Against Dragging 





wr 
in tropical damp... 


-.«- or chemi fumes 





~ F 
t att 2 — 
. Markings are bonded to the steel 
-° base, and are sunk below the 






ae oe 


A rust-resistant coating plus 
multiple coats of electroplating 
give remarkable protection 
against rust and corrosion under 
conditions no other tapes can 


chrome surface to protect against 
wear. No metal is etched away. 
Hardened steel tape—tough— 
flexible—kink-resistant—protects 
against line breakage. 


withstand. 


The instant you pick up a Lufkin Chrome Clad Steel Tape, your hands and 
eyes will approve it. You will like the satin-smooth flexible ‘‘feel’’—the pre- 
cision-made appearance—the easy-on-the-eyes finish and markings. 

But only usage—the rougher the better—will prove how and why Chrome 
Clad Steel Tapes actually do what no other tapes can do. 

Use them in extremes of noon-day sun or tunnel shade and you'll be sur- 
prised how plainly the markings stand out—with less stooping, squinting 
and eye strain. 

On gruelling construction work, you'll find kinking and line breakage rare 
indeed and the markings still sharp after years of usage. 

Or test them in mines, oil fields, chemical plants or sea water and their 
amazing rust and corrosion resistance will delight you. 

Call for Lufkin Chrome Clad Steel Tapes at your dealers and prove these 
statements for yourself. 


Bi ug steel tapes with easy-to-read markings that are durable 


} : 


“RANGER” Model... Lufkin's eo \ 


\ >» 
Chrome Ciad tape specially ‘.—~ 


f designed for engineers. The 





sturdy steel line—only “4” wide to reduce wind 
resistance and provide compactness —is read- 
ily detachable from case. Permanent jet black 
markings are available in either feet, inches 
and eighths or feet, tenths and hundredths. 
| Zero falls at end of line. Rust resistant steel 

liner protected by hand stitched leather case. 


— 
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OP Lith LL 


PRECISION TOOLS +- TAPES + RULES 
FROM YOUR DISTRIBUTOR 


THE LUFKIN RULE CO. 


BT all T 1a) New York City «.« Windsor, Coneda 





| 
| 
| | 
| 





re 


‘ir 





| 
| 








GUNITE Specialists since 1922 





“GUNITE” was applied to the main haulways and air 


shaft at Enoco Mine, Bruceville, Indiana for the Enoco 
Collieries. This modernization now affords better work- 


ing conditions and assures a greater measure of safety. 


Your dollars can 
buy the finest skill in 
applying “GUNITE”’ 
for construction and in 
maintenance. This is 
due to our long experi- 
ence which is most im- 
portant in this type of 
work. We are prepared 
to undertake the larg- 
est jobs and begin 
work immediately. 
“GUNITE?” is your eco- 
nomical answer. Our 
clients profit from our 
experience. 


© We solicit : 
: your : 
: inquiries ; 
i i 


INDIANA GUNITE & CONSTRUCTION CO., Inc. 


226 NORTH ALABAMA STREET 


INDIANAPOLIS, ALABAMA 








Whether handling oils, tars, asphalts, or emulsions, you can count on a Kinney 
Bituminous Distributor to give the smooth, uniform coverage called for in road, 
highway, and airport construction. Only this Distributor has the Kinney Rotating 
Plunger Pump — your assurance of precision bitumen application. Heated by hot 
engine exhaust, the pump is ready to go at all times. It delivers up to 405 GPM 
in a steady, non-pulsating flow and with meter-like accuracy. Simple controls and 
improved spray bars, spray nozzles, and heating system combine to make the 
Kinney Distributor easy to operate and 100% dependable. The Fraco Circulating 











CE WG 
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Hot Spray Bar can be furnished if desired. Write for Bulletin A-48. 


KINNEY MANUFACTURING CO. 


3527 Washington Street, Boston 30, Mass. 
New York * Chicago * Cleveland * Philadelphia 
New Orleans * Houston * Los Angeles * Seattle 

San Francisco 


We also manufacture Liquid Pumps, Vacuum Pumps, 
and Clutches. 


For Durable Concrete 
Use Controlled Air 
with DAREX AEA 


PLAIN CONCRETE 


(147 LB./CU. FI.) 


KR 
= 
S 
= 
= 
” 
8 
~ 
= 
g 
e 


CYCLES OF FREEZING AND THAWING 





In accelerated Jab tests, plain con- 
crete (solid line) lost 5% of its weight 
through spalling after 22 cycles 
of freezing and thawing in the pres- 
ence of calcium chloride. In concur- 
rent tests, DAREX Air Entrained 
concrete required 83 cycles to lose 
5% —an increase in durability of 
nearly 409%, 
Field experience with millions of 
yards of DAREX AE concrete con- 
trolled for air content, strength and 
durability substantiates laboratory 
findings. Here is insurance that con- 
crete Tite is doubled, trebled, even 
more. 

Conventional job insurance expires 
on completion of the job, but ths is 
extended job insurance, and insurance 
on your reputation for life. 

Controlled air does just that. And 
at no expense because the cost of 
DAREX AEA (air entraining agent) is 
usually more than offset by savings 
in the fing aggregate alone. 

Figure DAREX AEA into your 
next job. 


DAREX AEA 


7 
| 


Inexpensive air meters 
are available to give 
you complete control 
at the mixer 





Cement Division 


DEWEY AND ALMY CHEMICAL C0. 


Cambridge 40, Massachusetts 
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| Nothing Rolls like a Ball . 
caves ters secs. LITTLE @ GIANT 


Lower mounting—from 6 to 7” lower 


; Less maintenance cost. Simplicity of de- Cc RA N ES & S in OV E LS 


sign —for example, complete _ inter- 





















change of gears, clutches, and brakes Patented Turntable 

this means minimum inventory of spare 

parts Full 38 and '2 yd. Truck Mount 
© Faster swing—8 rpm : 
© Faster line speed—180 ft. per minute No Center Pin 
© EXTRA LARGE Clutches and Brakes No Hook Rollers 
® Grooved drums 
@ 5%@ in. cable throughout e 
® All weight behind turn table gives Priced to sell 


greater lifting capacity 


Safety worm type boom hoist = today s Market 


| © Shovel and back hoe boom inter- J New Carrier for both sizes 
—— , or use r truck 
® Standard e epngee-iamate your own truc 
Starter — Sil Bath Air 4 
Cleaner, and Magneto e 
Ignition 


Some Dealer Franchises Available 


WRITE 


® 30-ft. boom standard 
equipment on 12-yd. 
machine—25-ft. on 


3g-yd. machine At 
*Myetman™ ZZ PAUL M. COLE CO. 
- 28 oF = Le 4 uate National Distributor 
) R aw | N G | gg yy ataslime, Tested. 30 N. LA SALLE ST. 
= — Gace for ational CHICAGO 2, ILLINOIS 


PENCIL 


18 degrees 7B to 9H 


« 
Manufactured by 


DES MOINES DRAGLINE SERVICE 
Ist and Pinehill Drive 
DES MOINES 13, IOWA 


MEN nT Know Equipment Ide 
Oe UE ay 


ST 
dic aa elc 
PSA LLY 


A NAME FAMOUS | 


: Over a period of many years, under all kinds of operating conditions, 
SINCE WA:) | | PLYMOUTH Locomotives have established proved records of dependable 
performance. Economical to use and economical to maintain, PLYMOUTH 


1 Dae Locomotives are built well—and built right—by careful engineering 
OV planned to meet exacting requirements in the construction field. We 


Mo pANY !* ra Taal feel sure there’s a PLYMOUTH Locomotive to meet your particular 


needs. Write for complete details today. 


FOR COMPLETE DETAILS WRITE TODAY 


PLYMOUTH LOCOMOTIVE WORKS 


DEPT. A-4 PLYMOUTH, OHIO 
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secede 


ay 


PRMCO 


A 


Permanent or Field 


Shops 


As a contractor you probably have 
pretty definite ideas on the kind of build- 
ing you need for your own use. Let's 
see how Armco STeEELOX Buildings meet 
these requirements. 

Here is a sturdy, dependable build- 
ing that provides all the advantages 
you would normally expect in any per- 
manent structure: But the unique con- 
struction also makes it ideal for use on 
temporary sites. 

Armco STEELOX Buildings are easily 
and quickly moved. They retain struc- 
tural strength and weathertightness even 
when dismantled and re-assembled 
many times. Obsolescence is never a 
problem. A SteELox Building can be 
quickly extended with standard ports. 


Loosening a few bolts and re-arranging 
the panels permit changing doors and 
windows, 

You'll also appreciate how easily and 
quickly STEELOX Buildings can be erected. 
The SteELox Section provides both struc- 
tural support and finished surface. On 
the roof it replaces rafters, sheathing 
and roofing. For sidewalls it eliminates 
framing and exterior covering. 

There is a size and type of Standard 
Armco STEELOX Building for almost every 
contracting need, and delivery when you 
need it. Write for complete information. 
Armco Drainage & Metal Products, Inc., 
2355 Curtis Street, Middletown, Ohio. 
Export: The Armco International Corpo- 
ration. 


STEELOX Timetable 


Actual case history shows how one owner moved a Standard StEELOx Building (12” 
x 32’ x 8’) to a new site using only 5 men and a truck. 


7:00-10:30 A. M.—Dismantied building and loaded on truck. 


10:30-11:00 A. M.—Driving to new site. 


11:00-11:30 A. M.—lLunch. ‘ 


11:30- 7:00 P. M.—Building completely re-erected and ready for use. 
Only a total of 55 man-hours required for complete move. 


STEELOX BUILDINGS 


Offices @ 
Boiler Houses ® 


Garages ® 
Watchmen Shelters 


Drafting Rooms ® 


Warehouses 
Bunk Houses and Others 
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NTANG WeLLPoints 


Engineering News-Record 
July 7, 1949 


Some 3800 STANG WELLPOINTS 


and 45 STANG Pumps 


were required to keep the Colorado 
River from seeping into excavations 45 
to 50 ft. below river surface on the 
first-stage construction of Morelos 
Dam. The well-point system included 
three main stages and a supplementary 
fourth stage at a lower elevation. 
Stages one and two completely en- 
closed the excavated area; stage three 
formed a complete circle around the 
location of the deepest excavation 
(18.3 m.) but did not enclose the 
entire 1l5-acre site. Additional well- 
points were installed downstream from 
the main cofferdam, in subsidiary ex- 
cavations required for placing riprap 
on the side of existing levees and along 
the bottom of a channel next to the 
dikes, 











These two recent STANG jobs are ONLY two of 
hundreds of large and small DRYING jobs that 


STANG has successfully handled during the 
past few years. More and more Engineers and 
Contractors are turning to STANG for the Know- 
how and facilities to solve the problems of wet 
jobs on ALL types of construction work. STANG 
Engineers are at your service to dry your job— 


anywhere. 


JOHN W. STANG| 


2 Broadway 
2123 S. 56th St.,Omaha, Nebr. 


—-,- 


i," 


82 


lway 
Nebr. 


: pre 





Among the many other big jobs using STANG Wellpoints are: 


DAMS: 


POWER HOUSES: 
SEWERS: 









Cedar Bluffs, Kansas 
Dickinson, Nebraska 
Enders, Nebraska 

Harlan County, Nebraska 
Heart Butte, North Dakota 
Medicine Creek, Nebraska 


Iowa Power & Light Co. 


Kansas City Power & Light Co. 


Pacific Gas & Electric Co. 
Southern California Edison Co. 
San Diego Gas & Electric Co. 


Dallas, Texas 

Long Beach, California 
Oklahoma City, Oklahoma 
Hyperian Beach, California 
Texas City, Texas 


CORPORATION 


New York 4, N. Y. 


8221 Atlantic Ave., P.O. Box 631, Bell, Cal. 


making HISTORY 


Engineering News-Record 


July 14, 1949 


Some 3300 STANG WELLPOINTS 
used at DAVIS Dam Site 


Ten months from river diversion to 
completion of the fill is the record 
made by the Utah Construction Com- 
pany on the 3,670,000-cu.yd. earth- 
and-rock-fill for Davis Dam on the 
Colorado River. 








Involved were: Ex- 
cavation of a 55-ft. deep cutoff trench, 







installation of 2,400 STANG well- 
points in the dam foundation and 900 
more to develop the tailrace area. 









Water was lifted from below the bot- 
tom of the cut-off trench almost 100 
feet. Servicing the wellpoints in the 
cut-off trench were 22 10” and 5 8” 
pumps. Maximum pumping rate was 


12,000 gph. 
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‘A Mechanical Policeman!: 


DAVENPORT 


AUTOMATIC 


BOOM-STOP 


Prevent serious and costly 
accidents to men and equipment 


U. 8S. Pat. No. 23% 12 
Canada Pat. No, 438536 





action instantaneous 
and foolproot 


nothing to service 

nor replace 
You lose hundreds of dollars a day when a rig is laid up for 
repairs . thot’s why we say equip your rigs with the 
Davenport Automatic Boom Stop—the cheapest insurance you 
can get for those unavoidable accidents which occur when the 
boom is raised to a dangerous elevation. Your own mechanic 
can install it—in less thon 2 hours—to the cab frame, e 
directly in line with the boom so that the boom will lift the 
trigger that throws out master clutch if raised beyond safe 
limits. There is no delay in operation AFTER the Boom-Stop 
has PREVENTED an accident. You can’t afford not to have ° 
this protection if you have men and equipment in your care. 


Let us send descriptive booklet which gives many important ae 
facts 


DAVENPORT EVER-READY BOOM STOP CO. 


MOUNTAIN HOME, ARKANSAS 


costs little— 
saves much 


easy to install 
















MAORI ROGERS 
macy’ GIRDER YPE 
TRAILER 


Rogers builds trailers for unusual needs, embodying 
characteristic features of fundamental design, but 
modified to meet special requirements. With a 4 





Rogers Girder Type Trailer 
there is slight chance of being 
confronted with a headroom clearance 
problem. Special construction affords an 
unusually low bed. 


ROGERS BROTHERS CORPORATION 
135 ORCHARD ST. ALBION, PA. 






EXPERIENCE builds em-PERFORMANCE sells ‘ev 


Export Address: 50 Church St., N. Y. 7, N. Y. Cable Address ‘‘Broscites”’ 
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every time!” 


WYTEFACE “A” 


TRADE MARK 
STEEL MEASURING TAPES 


The man who knows and uses 
measuring tapes instantly recog- 
nizes the superiority of WYTEFACE 
“A” Steel Tapes. Raised black 
graduations and rims, on a crack- 
Coal white surface, make these 
steel tapes as easy to read in the 
brightest glare as in the dimmest 
light. See WYTEFACE “‘A’’ heavy 
duty and general purpose steel | 
tapes at your dealer's, or write 
for catalogue. 


WYTEFACE Steel Tapes and Tape Rules 
are protected by U. S. Patent 2,089,208. j 


KEUFFEL & ESSER co. 


NEW YORK - HOBOKEN, N. J. 


CHICAGO + DETROIT + ST. LOUIS 
SAN FRANCISCO - LOS ANGELES - MONTREAL | 


























































PRTD. IN U B-G COST-SAVING BULLETIN No. 


| B-G PERFORMANCE PAYS DIVIDENDS TO USERS IN MATERIAL 
HANDLING, ASPHALT CONSTRUCTION AND DITCHING 


‘ 
—_ 





B-G Conveyors operated by McGrath Sand and Gravel Co., to 
maintain a 15,000 ton surge stock pile ot their Pekin, fli., plant. 





Concrete Resurfacing “‘Big Business’’ for 
Owners of B-G Asphalt Equipment 


Abilene, Kan.: Typical of the many 
contractors who have been keeping 
their B-G Asphalt Equipment profit- 
ably busy on resurfacing jobs, the Reno 
Construction Co. of Kansas has recently 
completed a project between Abilene 
and Chapman on U. S. Route 40. 

This important highway—18 feet wide 
and most of it around twenty-five years 
old—had disintegrated to the point 
| | where further maintenance was not 
justified. The contractor removed those 
areas which were beyond salvage, re- 
paired or replaced the base material 
and relaid the concrete slab. A 24-inch 
bituminous concrete extension was laid 
on either side, and then the Barber- 
| Greenes went to work. 

Reno Construction Company’s B-G 
848 high-capacity Asphalt Plant—with , 
Gradation Unit, Dryer and Dust Collec- 9s0280 


B-G high capacity Bituminous Mixing Plants 
such as this are highly portable, easy to 
erect, accurate and simple in operation. 


tor—produced 100 tons of asphalt B-G Tamping-leveling Finisher lays a smooth, 
— +90 » after , level surface regardless of variations in the 
cement mix, hour after hour. a 


Runabout Ditche r ‘Does Work of Three Crawler Machines” 


| ve j A large southern gas, light and water com- 
pany reports that its B-G Runabout Ditcher 
has proved itself the ‘‘equal of three crawler- 
mounted machines in daily output."’ This 
pneumatic-tired ditcher is highly portable, 


travels under its own power. The company 

further reports, “the Runabout is ideal for 

laying small mains and services . . . in install- 

ing services across a black top street we allow 

5, traffic to cross the ditch without the aid of 

m@» planks or bridges, since the ditch is only 6 
4, inches wide. 








... Barber-Greene ... 
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‘*B-G CONVEYORS ARE 
REALLY ENGINEERED’’ 


Pekin, Ill.: Impressive evidence of the 
adaptability and flexibility of B-G 
Permanent Conveyors is presented in 
the local plant owned by the McGrath 
Sand and Gravel Co. Of their two 
standard “off the shelf’ B-G Conveyors 
already operating—and a third, which 
is gradually replacing a twenty-year- 
old structure—R. H. Ashley, Superin- 
tendent, has this to say: “We like them 
they are easy to erect, and fit into our 
operations nicely. They even look good 
—as if they have been engineered for 
the job.” 

At the Pekin plant, river sand is 
excavated by dredge and delivered to a 
crusher. Here a B-G Conveyor takes 
the material skyward in a spectacular 
rise to a discharge point in the center of 
an overhead bridge structure. (See 
photo at left.) This bridge permits the 
building of a 15,000 ton surge stock pile 
which makes dredging and plant 
operations independent of each other. 

A tunnel conveyor underneath the 
pile carries material to a wood frame 
conveyor—being replaced a span at a 
time by B-G Conveyor sections—lead- 
ing to the main plant. 





847590 
B-G 92 Car Unloader with 661 Gooseneck 
Conveyor. 


“A Pleasure to Recommend 
B-G Equipment” 
Asheville, N. C.: After Community 
Coal and Lumber Co. changed from 
hand unloading to mechanized B-G 
unloading of coal from railroad cars, 
their man-hour requirements were cut 
66° while capacity of cars handled 
was doubled. With a B-G 92 Car Un- 
loader and 661 Gooseneck Conveyor, 
one man now does the whole job. J. E. 
Divelbiss, Jr. of the Company further 
states, “We have been highly pleased 
with B-G Equipment—had very low 
maintenance. It is a pleasure to recom- 
mend Barber-Greene to anyone in this 
business.” 





B-G BUCKET LOADER 
PAYS FOR ITSELF 
SEVERAL TIMES OVER 





4644 
B-G Model 522 Swivel Conveyor Bucket Loader 
operated by William Schwante & Sons, Chicago. 


Cuts Man-Hours, Speeds 
Up Loading for this 
Material Yard 


Chicago, IL: 1946, when pur- 
chased by William Schwante & Sons, a 
B-G 522 Swivel Conveyor Bucket 
Loader has paid for itself many times 
over by its savings in manpower alone. 
Further, in loading sand, gravel, stone 
and stoker coal at full capacity, the 522 
has cut truck time to the bone—and its 
versatility, speed and portability have 
made it one of the valuable 
machines in the yard. As Mr. Schwante 
puts it, “I can load a truck of stoker 
coal in practically nothing flat.” He goes 
on to say that in the past three years 
repairs on his B-G 522 have been “next 
to nothing.” Here again the widely use- 
ful pneumatic-tired 522 Loader proves 
that can’t beat B-G mechanized 
loading of free-flowing material 


Johnstown, N. Y.: By adapting their 
B-G 522 Bucket Loader to snow han- 
dling (with the B-G low cost snow flight 
line) the city of Johnstown, New York, 
year-round thei: 
In summer, sand and stone for 


Since 


most 


you 


has gained use of 
loader 
paving operations are loaded. For win- 
ter service, the made 
the loader clears windrowed snow from 


loading a truck in a 


change is and 
the city streets 
few minutes where before 4 to 6 men 
took half an hour for the same job. 


“Big Brother’ to the B-G 522 Loader, the 545A 


is a heavy-duty 3 cubic yard per minute, self- 
propelled machine. 


4236 
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At top capacity, stoker coal is reclaimed to truck with 
ee eee ee a 


B-G Radial Layout Speeds Truck 
Loading at Illinois Strip Mine 


DuQuoin, Illinois: At the Fidelity Mine of the United Electric Coal Co., near 
DuQuoin, IIl., a completely equipped Barber-Greene radial coal handling layout 
with car unloader, stacker-conveyor and two self-propelled reclaiming coal 
loaders has considerably speeded up truck loading operations. 

Once sized, cleaned and classified, the coal is delivered to the radial installation 
in hopper bottom cars. There it is unloaded with a B-G Model 93 pit car unloader 
and a radial-mounted, swivel wheel B-G flight type stacker conveyor. 

Reclaiming into trucks of various sizes is done with either a Barber-Greene 





Model 672 cleated belt conveyor or a B-G power propelled Model 661 


“Goose- 


neck” flight conveyor. Although nominally rated at 2 tons per minute, the 672, 
when loading stoker coal into large semi-trailer trucks, consistently handles up 
to 3 tons per minute. For larger sizes of lump coal, the “Gooseneck” 661 is em- 
ployed, with its adjustable discharge permitting low drop into truck, preventing 


costly breakage. 


The widely used, well-integrated B-G radial layout is proving itself an im- 
portant time and labor saver when truck distribution of coal is desirable 


USERS FIND LOWEST COST WAY TO DO MANY JOBS 
IS WITH B-G PORTABLE CONVEYORS 


B-G Portable conveyor delivering concrete to sec- 
ond floor from transit mixers. 


Speeds Concrete Placement 
Alton, Ill.: Pouring concrete seats for a 
stadium, pouring walls and 
pouring the second floor on a factory 
remodeling job—this is the 
work that has been turned over to a 
B-G Portable Conveyor by R&R Con- 
struction Company. On this latter job, 
the conveyor operated at a 30 


recently, 


class of 


incline, 
was started and stopped frequently with 
a full load on the belt without stalling 
On job after job the versatile Barber- 
Greene has eliminated the need for a 
concrete elevator and has saved many 
time and labor in 


concrete into the forms. 


dollars in getting 





A B-G Belt Car Unloader, Portable Conveyor and 
Bucket Loader team up on this job. 


Eliminate Truck Crane 


Winnetka, Ill.: Unloading hopper-bot- 
tom gravel with a 


rented truck crane is an unsatisfactory 


cars of sand and 


operation—too costly, too slow—as dis- 
covered by Weissenberg Fuel Company 
of this town. With the purchase of a 
B-G 358 non-slip chain and belt car 
unloader and a B-G Portable Conveyor 
the company eliminated this expensive 
This B-G team now unloads 


material in half the time and conveys 


practice 


it swiftly to the stock piles. It’s a one- 
man high truck 


rental. 


operation—no crane 
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THREE @ PLANTS MAKE POSSIBLE YEAR 


"ROUND MAINTENANCE OF 


Operate Efficiently in 
Freezing Weather 


Pierre, S. D.: Three B-G Maintenance 
Asphalt Plants are solving the problem 
of early spring road repair for the State 
Highway Department. Until now, early 
work has been seriously hampered by 
frequent freezing rains that made blade 
mixing impossible and delayed vital 
spring repairs. 

Delivered in December, the plants 
were sent to Huron, Rapid City and 
Aberdeen. Each was set up in less than 
two days despite sub-zero temperatures. 
The Huron and Aberdeen plants went 
to work at once, producing a quality 
mix and providing maintenance crews 
with all the material required to main- 
tain roads in good condition. 

All plants are used to stockpile excess 
material close to the plant site during 
slack periods for future reclaiming as 
needed. The slow curing qualities of the 
bituminous mix produced for stock- 
piling make it possible to anticipate 
summer requirements—and to keep the 


plants usefully and economically at 


work practically the year ‘round. 


48548 
The B-G Travel Plant offers lowest cost means of 


producing quality bituminous mixes. 


Travel Plant Has Thousands of 
Miles Behind and Ahead of It 


The B-G Travel Plant has for many 
years been identified with low cost, 
high quality bituminous roads. At mini- 
mum cost, it produces highest quality 
bituminous or stabilized “mixed in 
place” material. Consisting of two B-G 
units—the 848 Mixer which is towed 
and supplied by a B-G Paving Bucket 
Loader—the Travel Plant allows eco- 
nomical use of local materials. It does 
not obstruct traffic. Requires but two 
operators. Accurate proportioning saves 
asphalt and gives a uniformly finished 
job. 


SOUTH DAKOTA ROADS 





B-G DITCHER DIGS IN CENTER OF HIGHWAY FOR 
CONDUIT INSTALLATION 





48274 
B-G 44C Ditcher digging 24-inch by 4-foot con- 
duit trench on busy concrete street. 





The B-G 82A Crawler-mounted Loader is a heavy 
duty, 3 cubic yard per minute, sure-footed ma- 
chine. 


FAST LOADING, STRIPPING 
AND PICKUP WITH THIS B-G 


CRAWLER-MOUNTED LOADER 
The husky, high capacity B-G 82A 
Loader has been setting records for 
output and versatility for years. On one 
job, two of these loaders excavated, 
screened and loaded 93,000 tons of bank- 
run gravel at a 1,000 tons per day clip. 
Another user reports 125,000 tons of 
sand handled by his 82A in two years 
with practically no repair cost. The 82A 
is a big high-discharge loader with ail 
the B-G advantages—automatic over- 
load release, floating boom, spiral feed, 
etc., ideal for the most severe service. 


Milwaukee, Wis.: Digging a 24-inch 
conduit trench down the center of a 
concrete highway and over numerous 
uncharted obstructions is the latest of 
many impressive performances of Stone 
Construction Company’s B-G 44C 
Ditcher. 

Here, concrete was broken up with 
jackhammers and removed for a path 
wide enough for the ditcher boom. The 
B-G automatic overload release pre- 
vented damage to both machine and 
pavement whenever, by chance, the 
bucket line came in contact with the 
concrete. Further, the ability of the 
B-G Vertical Boom to dig straight 
down, leaving no ramp, saved untold 
hours of hand digging: the 44C dug 
right up to underground obstructions. 

Because the conduit was a foot or 
more thick, excessive backfill could 
have been a problem. The 44C loaded 
much of the material directly into trucks. 


Ditcher Solves Problem 
with a New Slant to It 





4 


7 


Castle Shannon, Pa.: Alleyways too steep to bi 
negotiated by automobiles—wup to 15° slopes— 
were the site of a recent job done successfully 
by a B-G 720 Ditcher for Equitable Gas Company. 
Operating easily in the steep, narrow alleyways, 
the Barber-Greene often completed 4 or 5 blocks 
of such digging in half a working day—this de- 
spite numerous cross walks and extreme rocky 
conditions of the soil. 











SNOW OR CORAL ROCK “Barber-Greenes’”’ 
CUT THE COST AND TIME REQUIRED TO MOVE IT 





84937 


B-G 548A Pneumatic-tired Snow Loader. Up to 20 


B-G 522 Pneumatic-tired Snow Loader 5 cu. yds. 
cu. yds. per min. 7 m.p.h. road speed. 


per min. Convertible to bucket loader. 


FAST CLEANUP 

OF CITY STREETS 
B-G Snow Loaders have proved them- 
selves throughout the “snow belt” as 
efficient, effective means of keeping city 


B-G Railroad Snow Loader-Melter. Clears yards, 
terminals, loading areas. Capacity, 30 cu. yds. 
per min. 


traffic moving, saving parking meter 
revenues and radically cutting the costs 
of snow removal. They offer benefits 
that can mean real savings to small 
towns as well as the largest cities. 

B-G Snow Loaders provide fast, effi- 
cient snow removal service under the 


most severe conditions. 


Complete specifications and literature are available on all the B-G equipment 
described in this bulletin. The coupon below makes it handy for you to quickly 
receive information which may lead to many cost-reducing improvements in 


your business operations. Look this bulletin over carefully and send in the coupon 


today. 
Sb FF BS 
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Barber-Greene 
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B-G 710 Ditcher sets outstanding performance 
record on 100 mile coaxial cable job. 


ROCK AND TREE STUMPS 
GIVE WAY TO B-G DITCHERS 
Orlando, Fla.: Digging up to 142 miles 
in a 4% hr. working day—through 
stump-strewn coral rock—is the regu- 
lar performance of two B-G 710 cable 
laying ditchers on this 100-mile coaxial 
cable job. The rapid saw-like action of 
the B-G Bucket line overcame the 
stump and rock problems. The cable 
is fed from a large reel and the ditchers 
tow backfilling plows which close the 

trench behind the cable. 


——— FOR THE LATEST IN MATERIAL HANDLING, ASPHALT 
CONSTRUCTION OR DITCHING... USE THE COUPON 
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YOUR B-G DISTRIBUTOR 

1S THE BEST SOURCE 

OF RELIABLE ADVICE 
AND SERVICE 


There is a Barber-Greene Distributor 
near you, ready to give you personal- 
ized information regarding your specific 
requirements and where B-G equip- 
ment fits into your picture. At your 
service is his staff of trained service 
and sales experts. When you talk with 
your Barber-Greene distributor, you 
can have the fullest confidence in his 
ability to specify for your needs. 
Your B-G Distributor can give you 
other cost-saving bulletins listed be- 
low: 
Bulletin 4901 Portable Conveyors 
Bulletin 4902 Bucket Loaders 
Bulletin 4903 Bituminous No. ] 
Bulletin 4904 Ditchers 
Bulletin 4905 Permanent Conveyors 
Bulletin 4907 Bituminous No. 2 


BARBER-GREENE COMPANY 
Aurora, Illinois, U.S.A. 
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Building a Greater America 





WE 






MINNEAPOLIS — Like hundreds of forward-looking 
cities, Minneapolis believes in protecting property 
values with miles of Clay Pipe lines. Clay Pipe is used 


Travel the borders of the United States — 
criss-cross at will—stop in the smallest 
hamlet or the largest metropolis. Every- 
where you go, you’ll find Vitrified Clay 
Pipe sewerage and drainage systems. In fact, 
a survey of 123 of America’s largest cities 
reveals that 89% of all sewers are Clay 
Pipe! 

Reasons? You’ll find one in every foot of 


utor 
nal- 
cific 





Clay Pipe! Clay Pipe is the only pipe which 
uip- n ‘ 
your is completely dependable — the only pipe 
vice 
with 

you 
n his 
» you 
1 be- 

's 
ANY 
A. 









exclusively in all lines. up to 36-inch diameter for 
sanitary sewers on the West Slope of Lake Calhoun, 
one of 22 lakes and lakelets within Minneapolis, 


Coast to Coast «++ Border to Border 
| YOU'LL FIND VITRIFIED CLAY PIPE 





which can possibly withstand the deteri- 
orating action of acids, alkalies and chem- 
icals, Rust-proof and corrosion-proof, Clay 
Pipe never wears out! 

Clay Pipe is made from nature’s own inert 
material. Vitrified at fusing temperatures, 
the clay is bonded into a strong homogene- 
ous pipe. It is the pipe that engineers the 
world over depend upon for safe, lasting, 
sewerage and drainage installations. 


Write the details for Information on Your Clay Pipe Question 


NATIONAL CLAY PIPE MANUFACTURERS, INC. 
522 First National Bank Bldg., Atlanta 3, Ga. 
100 N. LaSalle St., Rm. 2100, Chicago 2, Ill. 
703 Ninth and Hill Bldg., Los Angeles 15, Calif. 
1105 Huntington Bank Bldg., Columbus 15, Ohio 








in Steel-- 


PTS DUR Gl 


OUR PRODUCTS INCLUDE 


Elevated Tanks -Spheres - Wind Tunnels 
Steel Reservoirs - Steel 


Plate Construction - Steel Deck Grand- 


















- Incinerators 





stands - Bins - Bridges - Oil and Gasoline 
Tanks - Industrial Buildings - Struc- 


tural Steel - etc. 


Engineers + + Fabricators « «|'° 








. .|\¢°eKrectors 


1 for over 50 years 


“WES MOLES 


; | A notable range of product construction—extend- 
“il ing through the years from the pioneer elevated 

steel tank erected in 1897 (and serving well to- 
day), to the infinitely exacting fabrication of 
world-record wind tunnels—speaks for the 
breadth of our activity in steel. 


| Unstinted research, including a long-standing 
|) Chemical Storage Fellowship at Mellon Institute, 
provides solid support for our creative engineer- 
ing. Three complete plants present every modern 
\4 facility for production, while trained field forces 
under experienced: supervision assure sound 
craftsmanship in erection. 


Underscoring these advantages for our customers 
is the responsible Pittsburgh-Des Moines guar- 
| antee of satisfaction that goes with every job. 
May we cooperate with you? 


PITTSBURGH * DES MOINES STEEL CO. 
ib | Plants at PITTSBURGH, DES MOINES and SANTA CLARA 


Sales Offices at: 


| PITTSBURGH ..... 3414 Neville Island DES MOINES...... 915 Tuttle Street 
NEW YORK . . Room 916, 270 Broadway DALLAS . . . . 1219 Praetorian Building 
CHICAGO, 1218 First National Bank Bidg. SEATTLE ......... 922 Lane Street 
SANTA CLARA, CAL. . . 621 AlvisoRoad 

































HARZA ENGINEERING COMPANY 


400 WEST MADISON ST., CHICAGO, ILL—ARCTIC BLDG., SEATTLE, WASH. 


L. F. HARZA 
E. MONTFORD FUCIK CALVIN V. DAVIS 


HYDROELECTRIC ENGINEERING 


AND 
RIVER DEVELOPMENT FOR ALL PURPOSES 


72 more (han hal a Century, GAHAGAN 








has helped build for a better Umerica 


HYDRAULIC DREDGING 
AND N the industrial growth of America, GAHAGAN 
HEAVY CONSTRUCTION HYDRAULIC DREDGING for land reclamation, 


RIVERS & HARBORS IMPROVEMENTS river and harbor improvements and modern airports, 
MODERN AIRPORTS @ LAND RECLAMATION has played a most vital part during the past 50 years. 
COMPLETE HYDROGRAPHIC SURVEYS 





3 This veteran Organization, specializing in such 
x work, has completed projects along the Atlantic 
Seaboard, the Great Lakes, the Gulf Coast, in Pan- 
ama, West Indies, Puerto Rico, Colombia, Peru, 
Venezuela. 















Utilizing the most modern equipment, Gahagan 
Construction Corporation has also recently com- 
pleted satisfactorily such heavy construction proj- 

b ects as sewage disposal and filtration plants, dams, 
‘ae railroad and highway bridges, bridge piers, and 
Sol paper mills. 


~ GAHAGAN CONSTRUCTION CORPORATION 


90 Broad St., New York 4, N. Y. Construction Engineers Cable Address: Walgahagan, N. Y. 
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GOW 


of Service...and still 


going strong! MONOTUBE Foundation Piles 


N 1928 the first tapered steel Mono- 
tube foundation piles were installed 
on one complete bent of a Wheeling and 
Lake Erie Railroad trestle bridge. Recently 
Union Metal engineers made a thorough 
inspection of that first Monotube piling 
job. They found it in excellent condition 
—ready to serve for years to come. 
Monotubes are preferred by engineers 
and contractors because... 


Monotubes are light in weight, easily 
and quickly handled e They are 
cold-rolled and fluted for extra strength 
e@ They are easily extendible, right on 


the job e Their sturdy construction makes 
it possible to eliminate use of a driving 
mandrel e Monotubes’ tubular construc- 
tion makes inspection, before concreting, 
quick and easy. 

Right now you may be planning 
bridges, highways, underpasses, buildings. 
Wherever foundation piling is necessary, 
plan on Monotubes. They give your pro- 
jects the right start and a healthy future 
— make time and cost savings for you. 
Gauges, sizes and tapers to meet varying 
soil conditions. For complete information, 
write The Union Metal Manufacturing 
Company, Canton 5, Ohio. 


UNION METAL 


Monotube Foundation Piles 








Praga JAMES STEWART & COMPANY [if 


wn the 
UNITED STATES & CANADA § 
Hundred Years 


The resources and experience 
gained during work covering 
more than a century enable us to 
offer our services for the erection 
of structures of any type or size— 
anywhere in the world... 


JAMES STEWART & CO., INC. 


Engineers & Contractors 


NEW YORK CHICAGO DALLAS, TEXAS 
230 PARK AVENUE 231 SO. LA SALLE ST. MAGNOLIA BUILDING 
New York 17, N. Y. Chicago 4, III. Dallas, Texas 
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So 50 YEARS 


1900 One of our first locomotives — a ten ton 
steamer built at the turn of the century. 


Power Units . ... 


DAVENPORT 
LOCOMOTIVES 
and RAIL CARS 










This 80-Ton Diesel Electric embodies the most ad- 
1948 vanced features for reliable and efficient haulage. 





1949 This 3-car De Luxe Diesel Electric Train (each Davenport Rail 
car is powered) was built for the Government of Colombia, S. A. 


HEN a construction project calls for rail haulage, 

the correct locomotive selection is important. 

Thousands of trips must be made and the cost 
per ton-mile may determine whether or not the job is 
profitable. 


Since 1899, we have analyzed thousands of operating con- 
ditions and have built suitable haulage units for them. 
Davenports all over the world attest to the over-plus of 
stamina and the superb performance capabilities we build 





into our product. 1935 Davenport Diese! Electric Locomotives, 16 of them, 
performed effectively on mammouth Coulee Dam. 


Keeping pace with the advancing engineering and manu- 
facturing techniques, Davenports, of the year in which they 
are built, represent the best rail power available. 


Send us a description of your operating conditions and 
we will submit reliable recommendations without obliga- 
tion on your part. 





194 The Tennessee Valley Authority put Davenports into 
service which called for stamina and dependability. 





DAVENPORT LOCOMOTIVE WORKS 


A DIVISION OF DAVENPORT BESLER CORPORATION 
DAVENPORT, IOWA, U.S.A. 


EXPORT OFFICE @ 50 CHURCH ST., NEW YORK 7 © CABLE "BROSITES SS 
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New #omo-Flex Heavy-Duty 
HOSE TEAM for WET DRILLING 


Men who mine and quarry and excavate with wet drills have 
long demanded air and water hose that will withstand the scuff- 
ing and crushing of falling rock and rough working conditions 
Manhattan engineers applied the Homo-Flex principle of hose 
construction to its hardest test and today you have your 


answer... 


THE ROUGH, TOUGH TEAM OF GO7@OZ HOMO-FLEX 
HEAVY-DUTY AIR HOSE and HEAVY-DUTY WATER HOSE 


Both of these rugged hose constructions feature extra thick 
cover protection that is literally “rubber armorplate”. Every 
abusive blow rebounds from these new Homo-Flex constructions 


where lesser hose would be se¢ riously gouged and injured. 


Sharp bends over and iround machines and rock are taken in 


stride by this tough team. Their sinewy hose walls stand up 


without kinking or collapsing. Thus, you can always be sure 
of a full feed of air and water to your wet drills. 


Only Manhattan's exclusive principle of Homo-Flex construc- 
tion makes possible this superior air and water hose team with 
their heavy-duty stamina to take this punishing service and 
still be flexible and easy to handle. In Homo-Flex, Manhattan 
engineers have developed a method of fusing tube, strength 
member and cover into one inseparable unit — for extra long 
life, extra margin of strength and safety, extra flexibility — 
extra value all around. 


Don't overlook this opportunity to equip your wet drills with 
Condor Homo-Flex Heavy-Duty Air Hose and Heavy-Duty 
Water Hose—It’s the team you asked for—developed specifically 
for your problems. 


The Air Hose type with its oil-proof tube is also unmatched 
in performance in other heavy-duty mining, quarry, and con- 
struction operations, 


Keep Ahead with Manhattan 


MANHATTAN RUBBER 


DIVISION 


_ PASSAIC, NEW SERSEYV 


RAYBESTOS-MANHATTAN, INC. 
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Manufacturers of Mechanical Rubber Products * Rubber Covered Equipment * Radiator Hose ® Fan Belts * Brake Linings * Brake 
Blocks * Clutch Facings * Packings * Asbestos Textiles * Powdered Metal Products * Abrasive & Diamond Wheels * Bowling Balls 








The Better Joist for Modern Building 


MADE IN ANY LENGTH UP 
TO 40 FEET 
6-8-10-12-14" HEIGHTS 


Engineers and 
Architects 


Teco Timber Design Manual 


PRODUCED UNDER FACTORY 
CONTROLLED CONDITIONS BY 
THE SPECIAL LITH-I-BAR 





Send this ad for your free " ee ki SRCHAIRCAL PROCES 

copy, and the National De- - ecco 

sign specification published a ; AVAILABLE TO YOUR SPECI- 

by National Lumber Manu- f t FICATIONS FROM THESE AC- 

facturers Association. ase COMMODATING LITH-1-BAR 

Let us help you with your tim- —_— ae 

ber design problems — we a Philadelphia, Pennsylvania 

95n Formigli Corporation 

have 250 free typical designs. Ll 809 Otis Bidg. 

Prompt shipment Teco split VG / New Haven, Connecticut 

rings, shear plates, toothed ye wa 

ee % 1 Cr YOU WANT 

rings, grids, and Trip-L-Grip Buffalo, New York 

framing anchors. Distributors IN AN APPROVED Gravel Products Corp. 

; é vyler 

and fabricators in principal LIGHT WEIGHT snc Seats tens. Cee Dak 

cities. C ° N Cc R E T E J ° I Ss T He ee 
TIMBER ENGINEERING COMPANY _— Salt Lake City, Utah 





WASHINGTON + CHICAGO * NEW ORLEANS ELECTRICALLY WELDED Otto Buehner & Company 


Greensboro, North Carolina 


STEEL REINFORCING Arnold Stone Company 


ooo ——— Miami Beach, Florida 
Florida Lith-I-Bar, Inc. 


EASY DOES IT IN en 
| THE SAFE. | ant oo. 
OPEN STEEL FLOORING 


Cedar Rapids Block Co. 


APPEARANCES - Richmond, Virginia 
a - Economy Cost Stone Co. 
| Gary, Indiana 
re - Precast Concrete Products, Inc. 
ee | gs Fe Chicago, Ilinois 
1S Be Precast Concrete Products 





c- | Chicago Heights, Illinois 
Concrete Joists & Products, Inc. 


th 16th & State St. 


id 
an 
th 
ng 





for manufacturing information 


LITH-I-BAR COMPANY 


DEPT. 49 HOLLAND, MICHIGAN 





| gprreesanvvennestennnenene ruacnensanvecenenevennes ines vetnenenen 


| DRILLING 





ith [a 


lly No object over 14 square inch can pass EPPINGER AND RUSSELL €0.3 | ANYWHERE 


through super-safe U-Type Tri-Lok Floor- Wood Preservers Since 1878 
ing. Fabricated without bolts, rivets or : 
hed welds, it is unsurpassed for plant installa- 80 Eighth Ave., New York 11, N. Y. | 3 


‘ia tion, walkways, lodding platforms. Effi- PRESSURE TREATED | 


cient distribution of concentrated loads... 


maximum free opening for light and air. TIES—POLES—PILING—LUMBER | 


\ Write for Bulletin JX 1140. 


Y DRAVO CORPORATION { .. Creotote of | See | 
meena ae | _PENNSYLVANIA | 
- DRILLING COMPANY) 





WITH 


£ 


Jacksonville, Fla. Norfolk, Va. 


Brave Bidg., Pittsburgh 22, Pa. Eddington, Pa. 








ake Sales Representatives in | | PIT TSBURGH, PA. 
alls ] Principal Cities | Samet aerssesersssssoneeen . 
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Here’s how 
; TRANSITE PRESSURE PIPE 
meets these 7 basic 


Enola tines 


water-line problems... 





F you are faced with some—or all _Pipe that may be of help to you...facts 
I —of these 7 common water-line that tell how this modern asbestos- 
problems, here is information about cement pipe is helping to solve these 
Johns-Manville Transite* Pressure problems in many communities. 


/, Handling costs: 


Because it is light in weight and easy ___ distribution along the trench is easier 
to handle, Transite Pressure Pipe and more quickly accomplished. More- 
keeps handling costs down. Loading, over, mechanical handling equipment 
unloading, and all other subsequent’ is not necessary except where larger 
handling operations are simplified. sizes are being used; the pipe sections 
More footage can be hauled per truck- are easily lowered into the trench with 
load—reducing trucking costs—and rope slings. 





2. Installation costs: 


Transite Pressure Pipe offers impor- same foreman supervises both exca- 
tant economies that help combat’ vation and installation. The speed 
increasing costs of water-line installa- with which Transite is assembled 
tion. It is quickly and easily assembled means that the job is completed with 
in the trench. A coupling puller is the a minimum of time and labor, thereby 
only tool necessary. Often, the pipe contributing important reductions in 
can be assembled so rapidly that the — the overall cost of the system. 





*Transite is a Johns-Manville registered trade mark 
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3. Soil corrosion: 


Two factors give Transite Pressure 
Pipe exceptional resistance to corro- 
sion: (1) the corrosion-resistant mate- 
rials of which it is madé; (2) the 
especially developed Johns-Manville 
process of manufacture which imparts 
a high degree of chemical stability to 


4. Internal corrosion: 


Transite Pipe, because of its asbestos- 
cement composition, is not affected by 
tuberculation. Therefore, it is not nec- 
essary to resort to pipe of larger di- 
ameter to offset the internal effects of 
this costly form of pipe corrosion. And 
because progressive reduction of de- 


5. Joint leakage: 


Transite’s Simplex Coupling was de- 
signed to minimize underground leak- 
age ...and to provide maximum pro- 
tection against failures resulting from 
trouble at joints. It consists of only 
three parts: a Transite sleeve, ma- 
chined to fit over the pipe ends, and 


6. Vibration and stresses: 


Transite’s flexible joints effectively 
absorb the vibration of heavy traffic— 
an especially important factor where 
pipe is laid under busy highways, or 
near railroad and street car tracks. 
Because each joint is capable of de- 
flection up to five degrees, the entire 


7. Maintenance: 


In thousands of communities, Transite 
Pipe—with its advantages of joints 
that remain tight and flexible, its cor- 
rosion resistance, and immunity to 
tuberculation— provides low-cost 
water transportation that requires 
little, if any, maintenance. Transite 


the finished pipe. This high resistance 
to corrosion has been substantiated 
by numerous installations. Many of 
-these are serving as replacements in 
soils so destructive that the useful life 
of the pipe materials previously used 
had been seriously curtailed. 






livery due to tuberculation capacity 
is never a problem in a Transite pipe 
line, pressures and flows remain high— 
pumps operate at higher efficiencies. 
These factors that are often reflected in 
better service and lower water rates in 
communities served by Transite lines. 





two rubber rings which, when assem- 
bled, are tightly compressed between 
pipe and sleeve. The joint thus formed 
is tight and flexible. It remains tight 
in service. Furthermore, each joint 
may be checked for proper assembly 
immediately upon completion. 


line has a flexibility not ordinarily 
found in other types of waterline con- 
struction. This helps compensate for 
soil movements and other stresses 
to which the pipe may be subjected 
. .. provides an effective safeguard 
against costly pipe failures. 


lines do not have to be cleaned, lined, 
or replaced because tuberculation has 
reduced their original capacity. Re- 
ports from communities all over the 
country prove that Transite’s asbes- 
tos-cement structure provides econo- 
mies that continue through the years. 





JOHNS MANVILLE 


If you would like additional information about Transite Pressure Pipe, write 
to Johns-Manville, Box 290, New York 16, N.Y. Ask for Brochure TR-11A. 


PRODUCTS 


Johns-Manville Transite Pressure Pipe 
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construction 


STEEL 


Quick Delivery 


Nearby Stocks Include: 


REINFORCING BARS and accessories 
STRUCTURALS—channels, angles, 
beams, etc. 
PLATES—sheared and U. M., Inland 
4-Way Floor Plate 
SHEETS—many types & coatings 
TUBING—incl. welded structural 
EXPANDED METAL—std. & flattened 
STEEL SPIRALS, CAISSON RINGS, ETC. 


RYERSON 


Joseph T. Ryerson & Son, Inc. Plants 
at: New York, Boston, Philadelphia, 
Detroit, Cincinnati, Cleveland, Pittsburgh, 
Buffalo, Chicago, Milwaukee, St. Louis, 
Los Angeles, San Francisco. 






































THE ALL-VICTAULIC 
LINE LEADS TO 
L-O-W PIPING COSTS! 





Want minimum piping costs, and a 
permanent solution to piping prob- 
lems? . . . Victaulic Couplings, Vic- 
taulic Full-Flow Elbows, Tees, and 


other Fittings are your answer! 


A complete VICTAULIC Piping 
System will save you hours of extra 
work . . . and lots of extra dollars. 
All-Victaulic Installations can’t be 
beat for on-the-spot flexibility and 
all ’round simplicity! 





Engineered for quick assembling 
and leak-proof dependability . . . 
that’s Victaulic Couplings and Fit- 
tings. A simple two-bolt design for 
quick and easy hook-ups... a 
standard T-wrench is the only tool 
you need for making connections. 
Here’s modern piping simplicity 
with long-lasting, positive-locked 
joints that will stand up under ex- 
treme pressure, vacuum, or strain 
conditions. 


ALSO for fitting those pipe ends 
the easy - to - use ‘“Vic-Groover” 
grooves ’em automatically in half the 
time of a conventional pipe threader! 


WRITE TODAY for these 2: 
*Victaulic Catalog and Engineering 
Manual No. 44... 
*“Vic-Groover” Catalog No. VG-47. 


SYSTEMS 


JETTING 
PUMPS 


Distributors 
GRIFFIN 
ENGINEERING CORP. 


2016 E. Adams St., 


JACKSONVILLE, FLA. 
memati: 


GRIFFIN 
EQUIPMENT CO., INC. 


548 Indiana Street, 
HAMMOND, INDIANA 


dah ee ee 


; 





i Sizes—%" 
through 60” 


FOR FULL ECONOMY...MAKE YOUR PIPING SYSTEM ALL VICTAULIC! 
SELF-ALIGNING PIPE COUPLINGS 
VICTAULIC COMPANY 


30 ROCKEFELLER PLAZA, N.Y. 20, N.Y. 
Victoulic Inc.,727 W. 7th St., Los Angeles 14, Cal 
Victoulic Co, of Can. itd. 200 Bay St., Toronto! 
For Export outside U.S. and Conado: PIPECO 


Couplings and Fittings - Pipe Couplings, Inc., 


EFFICIENT FULL FLOW FITTINGS 30 Rockefeller Plazo, New York 20, N.Y. 


681 EAST 141st ST. e NEW YORK 54 NY 


Phones: MElrose 5-7704-5-6 


Copyright 1949, by Victaulic Co, of America 
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Torrington Spherical Roller Bearings 
handle severe shock loads in 


Koehring power shove 


em 


Kea 
a \ 


s ee 
ene - 
— 





- ens ie a eee de A Mi ay ee te nace enim See s 
Power Shovels made by Koehring Company, Milwaukee, are built to withstand the severe shocks and strains encountered 
in this rugged service. Among many advanced engineering teatures is the use of Torrington Spherical Roller Bearings on 
the swing and traction shaft and the countershaft. They compensate for deflection and prevent binding under shock loads. 


“ADAM 


\ 


wv 


AA 


Wey 


Cross-Section of the countershaft shows how a Spheri- 


Two Spherical Roller Bearings are used on the horizontal swing and traction 
cal Roller Bearing is used to maintain’ free-rolling shaft. Here, too, the self-aligning feature is important, insuring accurate align- 
alignment despite the overhung sheave and sudden ment of bearings spaced some distance apart. Because they carry thrust loads 
stresses of operation. These heavy-duty bearings carry 


in either direction, these bearings also locate the shaft axially, preventing play 
and helping to minimize wear on bevel gears. 


high loads with an ample margin of safety. 
To power shovels, vibrating screens, hammer mills, rock crushers and other heavy- 
duty equipment, Torrington Spherical Roller Bearings bring operating advan- 
tages. Our engineers will gladly help you in adapting them to the machinery you 
make or use. Write us today. THE Torrincton Company, South Bend 21, Ind., 


or Torrington, Conn. District offices and distributors in principal cities of United 
States and Canada. 









SPHERICAL 





TORRINGT 


Spherical Roller + Tapered Roller + Straight Roller Needle + Ball + Needle Rollers 
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The LIMA (type 34) Paymaster is a 
favorite with owners and operators 
because of its proven ability to STAY 
ON THE JOB. This is the result of expert 
engineering, superior workmanship and 
higher quality materials which go into 
every LIMA unit, and the gruelling 
performance tests subjected to every 
machine before shipment. ol 

NBERG, INC. 


(Si 
"9ned) FE. yy Duesenberg 






The LIMA line includes Shovels 
44 to 6 yards, Cranes 13 to 


110 tons and Draglines variable. eae 


it will pay you to consult your nearest Lima 
Sales Office or representative before you buy 
your next shovel, crane or dragline. Offices in 
principal U.S. cities. 


Lima Shovel and Crane Division < 


LIMA, OHIO 
OTHER DIVISIONS: Lima Locomotive Works Division; Niles Tool Works Co.; Hooven, Oweus, Rentschler Co. 






aT 
AMILTON 


rule 
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OZALID copies 
save time, money, labor! 


1. Duplicate file cards, letters, reports, drawings in sec- 
onds! Just place them against one of the many types of Ozalid 
sensitized materials and feed them into the Ozalid machine. 
Positive copies are delivered dry and ready for use. Make 
1 copy or 1000! Ozaprints can be made in different colors, 
against different colored backgrounds, on different materials. 





3. Imagine asking for “ten copies in three minutes”... 
and getting them! Give your copy-typists more important 
work to do by letting the office boy operate the simple, 
speedy Ozalid machine! A fuller explanation of Ozalid awaits 
your request. Ask for it today. Or find your Ozalid distributor 
in the classified telephone book. 








ad 


2. Translucent originals will eliminate any intermediate 
steps. You get Ozalid copies directly ...no special “masters,” 


no time-delaying machine set-up. Stationers and printers 


will help you save time and money by supplying all business 
forms (even file cards, business-reply cards and letterheads) 
on translucent stock, now. 






Don’t copy...use 


OZALID 


A Division of 
General Aniline & Film Corporation 
“From Research To Reality” 


vr Met eet te, NO. 84 | 
1 Z A L 3 D Johnson City, New York | 
| 
| Gentlemen: Please send free copy of “The Simplest | 
Business System”... fully explaining use of trans- | 
| lucent papers and Ozalid Streamliner. | 
| Name Position | 
| Company ay 
| 
| Address | 
a _ | 
| Ozalid in Canada— 
| Hughes Owens Co., Ltd., Montreal | 
L 
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PUMPING BOOSTER 





The Cleaver-Brooks Pumping Booster heats only 
the amount of material required — not neces- 
sary to heat entire car. No steam or water re- 
quired for operation with this oil fired, high 
efficiency unit. Cleaver-Brooks pumping boost- 
ers heat to high temperatures faster through the 
exclusive flow-equalizer feature. Available in 
two sizes, skid or trailer mounted — No. 1 
Booster, capacity approx. 300 gph, temperature 
raise 25 to 35°F., No. 2 Booster, capacity 
approx. 35° gph, temperature raise 45 to 55°F. 


Write on Your Business Letterhead 

« For the Bituminous-Mix Calcu 
for a ready rejerence slide rule 
bowing weight of mix needed in Ibs. 


and tons based 


n area and depth 


of area to be covered, 








GET HOT OIL FAST 


WITH LESS FUEL, WATER AND WORK— USE A CLEAVER-BROOKS 


TANK CAR HEATER 





A Cleaver-Brooks Tank Car Heater is the start- 
ing point for fast work on any construction 
project. A faster job means man hours saved 
— contracts completed on time and without 
penalties. Designed for fast steaming, this unit 
gives you 125 lbs. steam pressure in 20 minutes 
with high heat transfer and low fuel consump- 
tion. Available in two sizes, skid or trailer 
mounted — Two car heater (28 bhp), Three 
car heater (42 bhp). 

It all sums up to more work and more profit with a Cleaver- 


Brooks Tank Car Heater or Pumping Booster. Write today 
for further information, 


Cleaver-Brooks Co., 389 E. Keefe Ave., Milwaukee 12, Wis. 


Cleaver - Brooks 


BUILDERS OF EQUIPMENT FOR THE GENERATION 
AND UTILIZATION OF HEAT 





lets you in on the 
round floor for service 


. sees you through the lower levels of maintenance 


Write for free 
AIA Kit, the 


cost. Marble-hard, concrete-durable, TERRAZZO takes complete refer- 
day-in, day-out punishment without loss of color or ence work about 
strength. TERRAZZO 


First cost is just about the only cost of TERRAZZO, 


since it requires no costly repairs, no painting, 
It’s versatile 
architect’s imagination, offering almost unlimited color- 
Specify TERRAZZO for floors, 
-it stays for life! 


bare minimum of maintenance. 


and-design possibilities. 
wainscots, walls and stairs 


CSTV CTT VAM TUR TUSS UTR SILA Ls 


1420 New York Avenue, N. W. 





35 Years’ Experience 
GUNITE CONSTRUCTION 


Bridges, stacks, bunkers, pipe lining 
steel encasement, repairs to disintegrated 
masonry, etc. 


WE SPECIALIZE IN DAM REPAIRS 


WHITE & McCOLL, INC. 
75 WEST STREET 
NEW YORK 6, N. Y. 


Phone HAnover 2-0516 


and a 
as an 


SEL OUR 
CATALOG IN 
[aa 


Dept. E Washington 5, D0. C 





GASOLINE - DIESEL 


ECTRI TEAM 
SS c-s 









25 TO 40 TON 
CAPACITY 


rr i LOCOMOTIVE CRANE co 
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WHAT WILL 
CALCIUM CHLORIDE DO 
FOR GOOD CONCRETE? 


Here Are 
the Facts! 


ee 






Here’s a brand 

new, 40-page semi- 

technical book which clear- 

ly presents the facts on the use of 
Calcium Chloride. Filled with graphs, 
tables and charts, and developed 
through research conducted by na- 
tionally recognized authorities, the 


book contains much material not hereto- 
fore available. This information is of 
interest to contractors, architects, engi- 
neers, plant operators and men in the 


allied fields. 


For example—DO YOU KNOW— 
What Calcium Chloride will do 


for cool and cold weather 
concrete ? 


The effect of Calcium Chloride 
on slump?... flow?... Work- 
ability ? density ? 
water-cement ratio? 

The effect on setting time? ... 
early strength? ... Ultimate 
strength? 


How much Calcium Chloride 
will reduce the curing period ? 


The effect on volume change? 
.. surface wear? 


These are just a few of the 
questions answered in this 
new book. “The Effects of 
Calcium Chloride on Port- 
land Cement” is just off 
the press. Write for your 
copy today—no obligation 


SOLVAY 


Calcium 
theaters 


-—— Se ee ee { 
| SOLVAY SALES DIVISION, 
| Allied Chemical & Dye Corporation 

| 
1 40 Rector St., New York 6, N. Y. | 
| Please send my free copy of the new, 40-page book, | 
| “The Effects of Calcium Chloride on Portland 

| | Cement”’ | 
| Please check: | 

() Contractor [ Architect { Plant Operator | 
| © Engineer | 
ee a ae | 

| 

; Company | 

: BBOPORR conn ss 

| City ; 
| 

| State EN-9 | 

| 

—— = SS ns 
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17' High Retaining Wall 


Labor Costs—Concrete Forms 
with ATLAS SPEED FORMS 


346 


(Condensed from our supervisors’ reports 


which are available on request) 


DESCRIPTION OF JOB: Retaining Walls, 17’0 high, length 
16310”, width 76’ 10”, corners large bevel inside, right angle 


outside, provision for manhole steps. 


Locality 
mee. 
Metropolitan 
District 


Date of work 
July, 1949 


Weather 
Hot 


Job+ 1851 


Form uses 
11 


Form uses 
possible 
without repair 


400 
Hand or crane 


handled 
Crane 


Crane cost 
$11.43 
per hr. 

Openings 
None 

Pour 
4' liquid 

head 

Carp. rate 
$3.00 


Labor costs per 100 sq. ft. 


| 
| Rate | Total cost | Cost 
Work Hrs. Trade = per hour Total Uses per - sq. ft. 
. Ft. 





| | 
Make panels 334 Carp $3.00 $11.25 11 $1.00 1¢ 
(Made forms into panels 12’x 17 and 18’ x 17’ maximum weight 12 tons 204 sq. ft. ) 


Reston 1% Con. 3.00 | 4. 50 1 4. 50 ‘As 
Includes placing of all snap ties, lining up forms, etc., ready for pouring 


Cune $11. 53 per hour, chenged to this. 100 sq. ft. $1 .00 | 


a 





Strip, move, 1 Carp. | 3.00 3.00 3¢ 
clean 

Crane rental, 1¢ 
as above 10%4¢ 





, All carpenters were used, no laborers, account of requiring 
Remarks: larger number of carpenters for balance of work. 


Form costs vary according to many factors, such as quality 
of work and supervision, receipt of materials without delay, 
weather, changes in plans, scheduling, etc. Atlas Speed 
Forms will reduce your costs very materially, but all the 
factors applying to a particular job should be borne in mind. 


Caution: 


Let us give you a study of costs on the next job you figure, based on the most 
recent data we have from your part of the country. A substantial reduction in 
your concrete costs may win you the job. Send us your plans—we will return 
them promptly, with a cost study. No obligation. 


Atlas service includes advice, lay out drawings, services of a competent field 
supervisor, etc. 


There is an Atlas Steel Form for every purpose, for rent or sale. 


IRVINGTON 





using... 
ATLAS SPEED FORMS 


2 PANELS 





ee oe ee 
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ENLARGED CORNER DETAIL 
OF PANEL \ ELEVATION ‘N-AT 





Spe 
DETAIL OF TYPICAL CHANNEL SECT. 


LAYOUT OF \7:0" HI W IRVINGTON FORM & TANK CORP. 








FORM & TANK CORP. 


IRVINGTON 29 NEW YORK 
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The Seventh of a Series in the interest of more efficient use of steel... a vital American resource 


R | 
For the BEST ANCHORAGE | oe UP”... 


don’t put “squ - p egs . WITH COMPLETE. WELLPOINTS 
“round holes. » ° eatin 


can de-water every type of 
water-laden soil wherever well- 


point operation is practicable 
... are the simplest and most 








Dedicates 





\ \“a'! J economical de-watering equip- 
\ £, ment known to present day en- 
n% gineering. 
~ Sale or rental. Call “COM- 
~J PLETE” and forget your water 
a problems. 
ae _ . 2 to 5 stage 
= ee jetting pumps available 
7 aN Square reinforcing bar 
/, .* corners break the ne COMPLETE MACHINERY & 
} t ' \ mal annular gripping EQUIPMENT CO., INC. 
‘{ — a LONG ISLAND CITY 1, N. ¥. 


Baginecring agents throughout the U. & 


USE LACLEDE MULTI-RIB 
REINFORCING BARS... 


The advanced design of Laclede Multi-Rib 28 


. Round bar sections assure uniform clear- 
Bars rolled to A.S.T.M. A 305-47T speci- once and coverage by the cenanete, 





fication with round bar sections in all sizes 
assures improved anchorage with uniform 
concrete cover. Multi-Rib Bars have a high 
safety factor by combining anchorage 
ability well in excess of the A.C.I. recom- 


mendation of .10 fc with 65,000 p.s.i. yield Round bor section space evenly ond 


point steel. preclude the possibility of splitting due 
to poor coverage. 













Write us about specifying 
LACLEDE MULTI-RIB BARS on your jobs. 


LACLEDE STEEL COMPANY 


da te .¥] Mo. 


Ue a ae 


aoe 











NEED A FRESH COPY : 15 stories, totalling over 


250,000 sq. ft. another out- 
standing job by Gunite Florida Service. All work 


OF THE “BUILDING A GREATER AMERICA” ISSUE? Vietor'S. Anderson, using the latest equipment. 


Subscribers tell us their copies of ENGINEERING NEWS-RECORD often come back “‘dog-eared” | ? ae ae types Disintegrated 
after they've made the rounds of their friends and business associates. 


@ Dam Reconstruction and repairs 


+ Linings and repairs for Reser- 
voirs, Stacks, Bunkers, Sewers, 


VERY LIMITED SUPPLY! Tanks, Tunnels, Pen Stocks 


®@ Strucutral Steel Encasements 
@ Restoration of Masonry Structures 


So, if you'd like a crisp, new copy of this issue for your personal construction library, mail the 
oe wee to R. F. Boger, publisher, ENGINEERING NEWS-RECORD, 330 West 42nd St., 
New York _ & A 








R. F. BOGER, Publisher BNE iw skacasanssenn | eee 
Write for our new illustrated brochure 
ENGINEERING NEWS-RECORD IE 5. Scigkv av nse sadn these sennss x 
330 West 42d St., New York 18, N.Y. " ” ’ : 
7 ; MME: Fart, Ute. Selbe seats beer o se sales unite Florida Service, Inc. 
Please send me copies of the “Build- - 
ing A Greater America” Issue at $3.00 City ..... 5 ie ; air-applied concrete specialists 
per copy. Payment enclened oO @ Bill me later Oo 4063 Ponce de Leon Blvd. Coral Gables, Fla. 
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Express Highway—Route 25, 
Elizabeth, New Jersey 
Completed in 1947 


‘Ton S. J. Groves & Sons Company, 
since 1904, has performed a vital part 
in building highways, bridges, dams, 
tunnels, airports, water supply and 
drainage structures and many other 
undertakings, covering 35 of the 48 
states. 


Such work has included the con- 
struction of a number of record-size 
dams and highway projects: an over- 
seas automobile highway across 7 
miles of ocean from the mainland of 
Florida to Key West: many large air- 
port projects including extension of the 
Army Air Base at Newark, N. J., with 
war time difficulties and with its multi- 
million yards of excavation, fill, pav- 
ing. drainage, etc. This later project 
was completed in a record-breaking 
120 days and resulted in an award of 
the Army-Navy "E”. 


Prior to our entry into World War II 
an Army Air Base was constructed on 
the Island of Antigua in the British West 
Indies. Other foreign work included 
a large water supply project in Vene- 
zuela involving building four earthen 





Friant-Kern Irrigation Canal 
Central Valley 
Calitornia 


dams, a concrete gravity dam, hydro- 
electric station, transmission line and 
40 kilometers of concrete pipe aque- 
duct: and the construction of the Rey- 
nosa Mexico irrigation project. 


In 1949 work from New York to Cali- 
fornia covered highways, dams, air- 
ports, desilting basins, coal and iron 
ore strip mining. 

Such achievements are possible be- 
cause of a “team work” organization 
supplied with the best and most modern 
construction tools. Our present organi- 
zation of engineers and superintendents 
offers years of experience necessary 
to handle the most difficult projects. 


This organization looks forward to 
greater achievements in the construc- 
tion industry to help build a greater 
America. 





S. J. GROVES & SONS CO. 


Main Office 
500 Wesley Temple Building, Minneapolis, Minnesota 


Branch Offices 
19 Rector St.. New York, N. Y. 


Johnstown, Penna. 


Woodbridge, N. J. 








Y : eI pp Service that stands the test of time! That's the 
os Z Be aim of all of us at the Chattanooga Boiler and 
AA ~] Mr Tank Company 


From drawing board...through fabrication 
bays...to completed erection — the skill of 
sincere craftsmen is conscientiously applied to 
do your job right. 


Whatever your storage needs...tanks, pres- 
sure vessels or gravity bins . .. remember South- 
land Steel Products for true economy and 
longer, more efficient usage. 





CHATTANOOGA BOILER and TANK CO. 


MB Uetancore Toon 


SOuTHLAND) 






OVER 40 YEARS OF SERVICE TO AMERICAN INDUSTRY 
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Windrow mixing in bituminous construction 


with the Seaman Trav-L-Plant 


Ste uLaL LaeT d el 












PE Re PRIS eS 3 A new SEAMAN development: the TRAV-L-PLANT keeps the 
RS a Ee internationally accepted, Seaman Pulvi-Mixer principle of blend- 
ee ing road materials with a mixing chamber, but now the SEAMAN 
PULVI-MIXER is — 
% completely self-propelled 


% equipped with spray bar, pump and tachometer 
for bitumen or water 


¥% equipped with selective forward speed transmission 

Self-propelled for economy, versatility, maneuverability and easy 
transport .. . Pump, tachometer and spray bar for accurate place- 
ment of bitumen or water immediately ahead of the mixing ro- 
tor. No migration, No evaporation . . . Selective speed trans- 
mission to control rate of forward travel to get the most effi- 
; cient mixing speed for every field condition. 
" Two Seamon Self-Propelled units mixing In Results: More square yards per day. Absolute, precision con- 

Sew COMENT SOReTEEITE, trol of mixture. Ample power for every job. “Road-mix” 
operation, the lowest cost method. Less initial 
investment than other mixing equipment. 
Naturally, your choice will be a SEAMAN 
TRAV-L-PLANT.* 


*Also offered without spray bar, pump and tachometer 
as the SEAMAN Self-Propelled PULVI-MIXER. 


Sent FREE upon your re- 
quest, is a folder com- 
pletely describing the 
SEAMAN TRAV-L-PLANT. 
Ask for the TRAV-L-PLANT 
BULLETIN. Use address 

Seaman Self-Propelled for Trav-L-Plant) Tate 


mixes as if Lt 


281 No. 25th St., Milwaukee 3, Wis. 
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Most jobs of moving materials distances up 
to 1,000 ft. or more can be carried out 
economically by one or the other of the 
several types of Sauerman cable-operated 
excavators and conveyors 


For ordinary earthmoving, pit excavation, 
stockpiling, a@ Sauerman Power Drag 
Scraper is the machine most often recom- 
mended. It is a powerful excavator ond 
@ rapid conveyor 


If the work calls for digging deep, either 
in dry ground or under water, and lifting 
to a high delivery point, then the Sauer- 
man Slackline Cableway Excavator is the 
logical choice 


The Sauerman Tower Excavator is a mobile 
scraper unit used chiefly for levee con- 
struction, strip mining and similar work 
requiring a@ machine of large capacity that 
can make a wide cut and move along as 
it digs 


The Sauerman Tautline Cableway is an 
aerial crane that simplifies the problem of 
lifting, conveying and placing everything 
required in the construction of bridges, 
dams and other large structures. 





1.—Slackline Cableway digs clay from deep pit and delivers to car-loading hopper. 
First cost of any Sauerman machine is 2.—Rapid-Shifting Power Drag Scraper cuts down a high hill of gravel. 3.—Large 


reasonable, maintenance expense is low, Crescent type scraper operating between towers, moves 500 cu. yd. of earth an hour 

= ag 4 — aoe siled from borrow pit onto levee. 4.—Slackline Cableway feeds screening plant with gravel 
ie’ controlle co : 

completely by one operator. dredged from lake. 5.—Small scraper digs an underpass and loads the spoil into 


trucks. 6.—Small Tautline Cableway handles all materials for construction of bridge. 
Write for catalog. 


SAUERMAN BROS., INC. 532 S. Clinton St., Chicago 7 


* “MULTI-PUG” 


ASPHALT MIXER 


The New 
3 McCONNAUGHAY 
<a MODEL JR 


The New McConnaughay Model Jr “MULTI- 
PUG” Asphalt Mixer has all the advantages 
of High Speed, Large Volume Mixing Capac- 
ity, Low Weight, Extreme Portability, and 
Multi-Purpose use. 
















All Proportioning of Aggregate and Asphalt 


; s “ a“ 
is “VOLUMETRICALLY CONTROLLED 
SPECIFICATIONS . 
PORTABLE UNIT MIX . . . with Model Jr direct from Dump Truck with 
Capacity—-1 ton per min. Mixer discharging into windrow or stockpile 
P. —I14h. p. 2 1. Wis. Air-Cooled Engi ith Cl h 
tebe 9. E nce Dancer nee ae MIX . . . with Model Jr at either end of a Belt or 
Thorough HIGH SPEED mixing is done by a 4-SHAFT “‘MULTI-PUG” MIXER Bucket conveyor 
HEAVY DUTY MODEL JR MIX . . . with Model Jr mounted on a Storage Bin 
Capacity—1 ton per min. and discharging Directly into a truck 
Power—20 h. p. Leroi Engine (with Clutch) ror E A Z 
Pump—20 g. p. m. Positive Displacement * Send for descriptive circular which illustrates and 


Thorough HIGH SPEED mixing is done by a 5-SHAFT “MULTI-PUG” MIXER describes in detail, applications and construction . . 
Wm. H a yg Representative 
ift ve., 
K. E. McCONNAUGHAY, Lafayette, Ind., U.S.A. Suite 1200, New York 17, N. Y. 
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Reliability plus Road-Ability ... 


CHEVROLET ADVANCE-DESIGN TRUCK 


——— 


Chevrolet Advance-Design 
trucks have what it takes to 
deliver your goods swiftly, safely, surely— 
under the most adverse driving conditions. 
They thrive on rough going—perform reli- 
ably, efficiently, economically on America’s 
most rugged roads. What’s more, wise truck 
buyers recognize that only Chevrolet trucks 
give them sensational 3-WAY THRIFT— 
lower cost operation, lower cost up-keep 
and lowest list prices. This unsurpassed 
combination of thrift plus performance 
makes Chevrolet Advance-Design trucks top 
favorites across the nation .. . outselling 
the next two makes combined. For further 
details see your Chevrolet dealer without 
delay. 


Co Y 





CHEVROLET MOTOR DIVISION, General Motors Corporation, 
DETROIT 2, MICHIGAN 


TOP-VOLUME PRODUCTION BRINGS YOU 
TOP-VALUE FEATURES! 


Chevrolet's new 4-SPEED SYNCHRO-MESH TRANSMISSION offers 
quicker, quieter and easier operation. Double clutching is eliminated. 
Faster shifting maintains speed and momentum on grades. Available 
in series 3800 and heavier duty models. 


Chevrolet's power-packed VALVE-IN-HEAD ENGINES provide improved 
durability and efficiency as well as world-famous economy! 


Chevrolet trucks have the famous CAB THAT “BREATHES"*! Outside 
air is drawn in and used air forced out! Heated in cold weather. 


Chevrolet Advance-Design brings you the FLEXI-MOUNTED CAB, 
cushioned on rubber against road shocks, torsion and vibration, 


Chevrolet's exclusive SPLINED REAR AXLE HUB CONNECTION adds 
greater strength and durability to heavy-duty models. 


Uniweld, all-steel Cab Construction @ Large, Durable, Fully-Adjustable 
Seat e All-Round Visibility with Rear-Corner Windows* e Heavier 
Springs e Super-Strength Frames e Full-Floating Hypoid Rear Axle 
in the 3600 Series and Heavier Duty Models ¢ Double-Articulated 
Brake Shoe Linkage e Hydrovac Power Brakes in Series 5000 and 
6000 Models @ Many Color Options. 


*Heating and ventilating system ond rear-corner windows with de luxe equipment 
optional at extra cost. 





CHOOSE CHEVROLET TRUCKS FOR TRANSPORTATION UNLIMITED! 









Atlanta, 3 


Boston, 10 
Chicago, 4 
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ROSTER OF THE 





we HORTON 


. +,. @ team proved in the field—backed by 60 years of specialized 
experience in the design and fabrication of tanks and steel platework 


HORTON VARSITY 


guise Ground Level Reservoir 

Radial-Cone Bottom Tank 
ceceeeeceeeceeesses Ellipsoidal-Bottom Tank 
aE rer Pm Sy 
sss eg se ee So Saracens psa 
3) sass cada tudo Cicada Sh id io Vet te 
ee eS 


... Penstocks 
ae os Ghia. i lect sass coas vs ca a0 


inishiaciw wile Wbraance ie eikonal poe 


ea ae wee kk ices idea oboe > ee 


Founded in 1889, CB&I has been designing and fabri- 
cating tanks and steel plate structures for many years. 
This extensive experience 


has produced a roster of 
“all-star” 


structures under the Horton trade name that 
will simplify your job of plant construction. Every one 
of them offers you durable service and is constructed at 
a reasonable cost. They will help the plant you build 
operate more efficiently. 


Whether it’s for water, oil, gas or some “special” 
product, there’s a Horton steel plate structure that will 
meet your requirements. Let our nearest office help you 


“tackle” your next problem in selecting tanks and steel 
platework. 


eer ‘ 2125 Healey Building Cleveland, 15.. piel ateedeareunten 
Birmingham, Rete 7 1520 North 50th Street Detroit, le : ; = 
Lake eNeuwsebsesuexkes oes 1012-201 Devonshire Street Houston, 2 
er cee eeeeeeceeeeeess-... 2101 McCormick Building Caracas, NT 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY, and GREENVILLE, PA. 







2201 Guildhall Building 


...1506 Lafayette Building 


eae ss o me 2109 National Standard Building 


Apartado 1348 





> a eres enna > na 


MA Gla Lone-ua 


- +--+ @ team known in the field with the help of publications like Engineering 
News-Record. CB&I adds its congratulations on your 75th Anniversary 


= fh 


1. Ground Level Reservoir 2. Radial — Cone 
Welded _ structures in ’ Bottom Tank Avail- 
standard capacities up to able in capacities 
10.000,000 gallons. up to 2,500,000 gals. 


3. Ellipsoidal — 
Bottom Tank 
Stores up to 500,- 
000 gals. for grav- 
ity pressure. 


4. Watersphere 
Built in standard 
capacities from 
25,000 to 100,000 
gals. 


5. Hortonsphere For 
gas storage, in sizes 
to 65 ft. in diam, 
pressures to 100 psi. 


6. Vacuum Flasher 7. Steel Storage ; 

Typical stainless Tanks Elevated or nish welded steel 

steel-clad vessel for flat-bottom, for stor- pipe and penstocks 5 

oil refinery service. ing solids like silica ft. in diam. and 
and carbon black. larger. 


" 


8. Penstocks We fur- 


Also on the 
Horton Squad 
Acid Tanks 
Butane Tanks 
Creosoting 
Cylinders 
Digesters 


9. Oil Storage Tank 
Built in capacities up 
to 150,000 bbls. or in 
special sizes. 


aa 


10. Hortonspheroid 
Available in capaci- 
ties to 120,000 bbls., 
pressures to 100 psi. 


ee” 


Re J 


11. Marx Save-All 
Recovers suspend- 
ed solids from pa- 
per machine white 
water. 


Gas Holders 
Pressure Vessels 
Refinery Towers 

Smokestacks 

Standpipes 

Surge Tanks 


& IRGON COME NY 


Havana 

Los Angeles, 14... 
New York, 6 
Philadelphia, 3 


402 Abreu Building 

1511 General Petroleum Building 
3311-165 Broadway Building Seattle, 1 
1623-1700 Walnut Street Building Tulsa, 3.. 


In Canada: HORTON STEEL WORKS, LIMITED, FORT 


Salt Lake City, 1 


es 1512 First Security Bank Building 
San Francisco, 11... 


..1220-22 Battery Street Building 
1312 Henry Building 
1617 Hunt Building 
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of only ieee 


At no extra cost the following 


Plus-Values ! 
+ ROLLGEAR vibrator head made of 
best Swedish steel — RUNS DRY. 
+ Snap coupling between shaft and 
engine — no tools needed. 
+ Lubrication of flexible shaft without 
stripping. 
# V-belt drive eliminated. 
These features, PLUS many more ex- 
clusive with ROLLGEAR vibrators, pat- 
ented by VIBRO-PLUS. 

WRITE US FOR SPECIFIC INFORMA. 
TION AS TO YOUR PARTICULAR 
VIBRATION PROBLEM ! 

Free technical booklet. 


VIBRO-PLUS 
\ / PRODUCTS, INC. 
sss 


54-11 QUEENS BOULEVARD 
DEPT. E-9 WOODSIDE, L. 1, N. Y. 


fl FT 


py of power for dump bodies is 2 eB 
familiar problem to Blood Brothers engineers rantford 
© Hercules 


T H ES E because, for years, they have been designing 
Universal Joints particularly suited to dump truck © Pertecti 
lon 


RESTORATION] “== 
No matter what you build, you can depend © St. Paul Hydraulic 
é on Blood Brothers to solve your problems in © Gar Wood 
P g B L t M % flexible power, too. We have the experience and : 
the production facilities to meet your most © Heil 
§ exacting requirements. © Galion 
Were Quickly and Easily Write for complete engineering dete. <a aM ° uae rg 
© Hocking Smith 


Solved By Our 
| Tore re) © Daybr, k . 
PRESSURE CONCRETE | “Yoni 7 EE Str 


_ METHOD! _ BLOOD BROTHERS MACHINE © Phil Wood Industries 


Allegan, Michigan * Chicago Office: 122 S. Michigan Ave. 


eka ie ae Division of Standard Steel Spring Co. 
CHIMNEY STACKS 


COAL BUNKERS cna ee eters innmtecibivc 
IS 45 to 65 CONCRETE SPECIFIED? 


MINE TUNNELS 
RESERVOIRS 
IT’S EASY WITH THE 


BUILDINGS 
IMMERSION METHO 
The Immersion Method will lower plant cost, lower 
— — for power cost, and maintain accurate water-cement 
pin ee om ratio. It is now in use on 2,100,000 c. y. pour at 
BULL SHOALS DAM, MOUNTAIN HOME, ARKANSAS. 


and estimates. i 
Ry ROYAL McSHEA 
co Cc ) COMPLETE REFRIGERATING PLANTS eee WICHITA 2 KANSAS 


ss 512 EAST TWENTY-FIRST STREET 


EM BUFFALO, N. Y. 
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THE GEORGE SOLLITT 


CONSTRUCTION CO. 
CHICAGO, ILLINOIS 





a construction company with an organization 
composed of seasoned, proficient men. SOL- 
LITT will build to your Architect’s design, using 
better assembly line methods and better construc- 
tion engineering to achieve their one objective— 
a better building for a satisfied client. 









For well over a century in Chicago “SOLLITT 
BUILT” buildings have withstood the test of time. 






Accept our friendly request to participate in your 
building program whether it is Industrial, Institu- 
tional, or Commercial Work. 












& MATCHED TO MILLIONTHS 
assure the lasting 
accuracy and free 
movement of the 


BRUNSON BALL-BEARING BASE* 
USED ON ALL BRUNSON SURVEYING INSTRUMENTS 


Permanently lubricated and factory 
sealed against dust, the Brunson Ball- 
Bearing Base allows a total eccentricity 
of not more than + or — VY second 
of angular error. To obtain this accu- 
racy, it is necessary for us to engineer 
and produce in our own plant these 
Bearings and spindles—each stabilized 
to the accuracy of precision gauge 
blocks. Because these ball bearings 
are pre-loaded and operate under ten- 
sion, they remove all grease from the 
point of contact. This assures greater 
accuracy than any other type of bear- 
ing which must allow for grease or 
oil film. Write for details. *Patented. 


oe Gh 5) 


| CHARLES BRUNING COMPANY, INC. 
4754-19 Montrose Ave. * Chicago 41, til. 




















ne HEIGHT cosT MAINTENANCE TIME LOSS 
CONCRETE TRANSPORT 
MIXER Co. 


4988 Fyler Avenue St. Louis 9, Missouri 
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“Because | figured competition's bound to get tougher. 
| wanted a shovel that could cover lots of ground and make 
better money on all kinds of jobs. Take it from me, 

if you want to get the most for your money, get a MICHIGAN! 


“IT’S FAST ON THE ROAD— 


Gets to the job as fast as a 
truck, and under its own power. 


“IT MOVES DIRT FAST— 
Anyway you look at it, it's yard- 
age that counts. MICHIGAN'S 
5.4 RPM swing and fast air 
clutches give you the extra 
yards a day you're after. 





1s “IT’S REALLY BUILT— 

Any time you put a shovel on a 
truck you need a chassis that’s 
designed for the job. And 
MICHIGAN knows how—they’ve 
built their own chassis for years. 


“IT’S EASY TO HANDLE— 


| 

: You know that if a machine is 
| rough on the operator he'll 
1 probably be rough on the ma- 
| chine. MICHIGAN'S air ram 
| clutches are fast and easy. They 
l take the work out of operating. 
I That's why my operators like to 
! run the MICHIGAN.” 





See MICHIGAN Truck Shovels at work on jobs like yours — write for 
Bulletin 100, ‘‘On The Job with MICHIGAN." 





MICHIGAN POWER SHOVEL COMPANY, 500 Second Street, Benton Harbor, Michigan, U. S. A. 
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DLT Ts or Small 
We Guild ‘em all/ 


TYPICAL APPLICATIONS: 


Ter eater Freight Depots 


Industrial Buildings Truck Terminals 
arm Lula hy 
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PT TUTCa ee CT as 
Storage Buildings 
Oil Refineries Fabricating Plants 
Bottling Plants 
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Machine Shops 
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Railroad Car Shops 
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Administration Building 
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See Why STEFCO’s the Buy 
in Prefabricated Standardized Steel Buildings 


for Industrial, Commercial and General Service Requirements 


@ UP FASTER WITH LESS LABOR! Sections factory assembled to 
speed erection, cut costs. 


@ DOORS, WINDOWS ALREADY IN! Just set up sections and bolt 
together. 


@ FLEXIBILITY TO FIT THE JOB! Trusses come in 2-foot multiples 
up to 80 feet. Standard units may be combined to fit practically 
any building requirements. Unique design permits ready ex- 
pansion or adaptation as needs require. 

@ PERMANENT—YET PORTABLE! STEFCO Buildings are built to 
last—yet are completely demountable with a minimum of loss 
in material. Fire-safe. Weathertight. 


@ ECONOMICAL. Low first cost. Low erection cost due to factory 
assembly. Low maintenance cost. 


Get full details now 


Whatever your needs, chances are you'll find the answer in a STEFCO 
Prefabricated Standardized Steel Building. Tell us your width, length, 
eave height, sash and door requirements, and intended building use. 
We'll be glad to submit a proposal without any obligation on your part. 





Write, Wire or Phone 


STEFCO STEEL COMPANY 


General Offices & Works: MICHIGAN CITY, INDIANA, U.S.A, Phone 115 


Sales Offices 
CHICAGO, ILLINOIS ST. LOUIS, MISSOURI NEW YORK, NEW YORK 
332 S. Michigan Ave. 220 N. 4th St. 50 Church St., 
Phone HArrison 7-9553 Phone Main 1387 Phone COrtiand 7-6386 





NEW SUBSCRIPTION ORDER 


Please enter my new subscription for Engineering News- 
Record for THREE YEARS at $12. (If you prefer, check here [_} 
for 1 year at $6). 


Name 
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tal Engines 
McGRAW-HILL PUBLISHING CO., Inc. 


ENGINEERING NEWS-RECORD 
330 WEST 42nd STREET 
NEW YORK 18, N.Y. 


Auxiliary Equip- 


yore ment Available 


Clutch; 3 and 4 speed 
transmissions; SAE #5 
housing and power take- 
off. Also complete 
Dower unit. 


@ 1600 


Clutch; 3, 4 and S speed 
(ansmissions; SAE #3 
and #4 housings; 
power take-off. 









Clutch; S speed trans- 
117@ 2400 | 257#’ @ 1600] mission: eect ane 


bower take-off. 







Ford 337 V-8 
industrial Engine 
(337 cu. in. 


INDUSTRIAL ENGINES . 
INDUSTRIAL ENGINE SALES DEPARTMENT 
FORD MOTOR COMPANY 
Dearborn, Michigan 
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McGRAW-HILL PUBLISHING CO., Inc. 


ENGINEERING NEWS-RECORD 
330 WEST 42nd STREET 
NEW YORK 18, N.Y. 


NEW SUBSCRIPTION ORDER 


Please send Engineering News-Record for THREE YEARS 
at $12. (or for 1 year at $6 [_]) to: 


Name 


Mailing Address 
Postal 


City 
.. Zone State 
Co 
I asrseressnancscee srnseiiosententsinnnetnensssunipasaseseinacase . Position 


Nature of Business 


And Send Bill to: 


Name 


Address 





Foreign Rates (1 Year) — Canada $7 — Latin America $10 — All Other $20 


lf Contracting, please specify whet kind: (i.e. General, Building, Highway, etc 
' BGA.9.49 


up to 80 feet. Standard units may be combined to ht practcaity 
any building requirements. Unique design permits ready ex- 
pansion or adaptation as needs require. 


@ PERMANENT—YET PORTABLE! STEFCO Buildings are built to 
last—yet are completely demountable with a minimum of loss 
in material. Fire-safe. Weathertight. 


@ ECONOMICAL. Low first cost. Low erection cost due to factory 
assembly. Low maintenance cost. 





After only 4 hours’ work! 


Get full details now 


Whatever your needs, chances are you'll find the answer in a STEFCO 


DTT yd Small Prefabricated Standardized Steel Building. Tell us your width, length, 
eave height, sash and door requirements, and intended building use. 


We a Ld ven FILMA We'll be glad to submit a proposal without any obligation on your part. 


TYPICAL APPLICATIONS: 


General Manufacturing atau Ls hy 





Industrial Buildings Os Tres : " 

Commercial Buildings ara Ohta ay Write, Wire or Phone 

Sere Uy 83 Foundries 

OR Cau ag ay Fabricating Plants STEFC 0 STEEL C 0 M PANY 

FLY hy CTU aa Ee 

TS peers General Offices & Works: MICHIGAN CITY, INDIANA, U.S.A, Phone 115 

eae Ce Se Tre Ma Sales Offices 

BETO ay) Administration Building CHICAGO, ILLINOIS ST. LOUIS, MISSOURI NEW YORK, NEW YORK 
332 S. Michigan Ave. 220 N. 4th St., 50 Church St., 


Phone HArrison 7-9553 Phone Main 1387 Phone COrtiand 7-6386 











FORD Industrial Engines... 
RIGHT for Construction! 


FOR INDUSTRIAL POWER you're right 3 important 
ways when you use Ford Industrial Engines. 1st—the 















right power for your job, with a choice of five great en- 
gines. 2nd—the right features . . . all the latest advance- 
ments of Ford’s famed progressive engineering. 3rd— 
the right service . . . convenient, economical, from Ford 
Dealers everywhere. 


For years, Ford Industrial Engines have been a favorite 
in the construction field, as well as in agriculture, lumber- 
ing, drilling, pumping, material handling and a host of 
others. You can be sure when your job is Ford powered 
it is powered right—right 3 ways! 










Specifications of Ford Industrial Engines 
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Clutch; 3, 4 and 5 speed 
transmissions; SAE #3 
and #4 housings; 
power take-off. 











Industrial Engine 
(337 cu. in. 
displacement) 


INDUSTRIAL ENGINES 


INDUSTRIAL ENGINE SALES DEPARTMENT 
FORD MOTOR COMPANY 


Dearborn, Michigan 
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Carrying 
the load . 
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safely... 





chlorophenol 





Highway administrators know that PENTAchlorophenol-treated 
planking can be relied on to carry the load! They know that 
this scientific, tested wood treatment offers positive, lasting 
protection even under severe exposure conditions. Also, it reduces 
maintenance costs on highway and public construction. 


Crews who maintain bridges, guard rails, signs and roadside 
furniture know that wood, given the “PENTA” treatment, is clean 


and pleasant to handle—paintable, too, if the proper solvent is used. 


Insure a longer life for your wood construction and practice real 
economy at the same time by specifying “PENTA”’-treated lumber. 
Ask your supplier about this modern wood preservative—or 
write for illustrated booklet No. PE 15A. 


THE DOW CHEMICAL COMPANY «+ MIDLAND, MICHIGAN 
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AIR-POWER 


IQ and TOOLS 


for all-around best performance on 
DEMOLITION and FOUNDATION JOBS 








JOY Portable Compressors and “Silver Streak” Air Tools make a 
highly efficient, time-and-money-saving team—the most modern units 
you can put on the job. They’re light, compact and easy to handle, yet 
ruggedly built for real heavy-duty service. JOY Portables are available 
in seven sizes, ranging in capacity from 60 to 630 CFM at standard 
pressure. JOY Air Tools feature the exclusive “Dual Valve” that makes 
air do more work, plus cadmium plating for better lubrication, closer 
tolerances, and prevention of rust and scoring. @ Let us show you how 
JOY equipment can reduce your costs, and produce more work per 
man-hour. Write for bulletins, and ask for an actual demonstration. 


PORTABLE COMPRESSORS 












































SHEETING BACKFILL SPADERS 3 
DRIVERS TAMPERS JOY M-2, a ‘ WS 
JOY Q-81,an JOY C-35, an yd tool for (a wl ah/ 
adaptation of easy tool to iesing in Wt 
the K-81 for handle, yet clay, shale, Oot 
driving wood delivers pow- hardpan, or 
or light steel erful blows hard-frozen 
sheeting. 


for faster ground. 


tamping. 





wend c2060 
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GENERAL OFFICES: HENRY W. OLIVER BUILDING - PITTSBURGH 22, PA. 
IN CANADA: JOY MANUFACTURING COMPANY (CANADA) LIMITED, GALT, ONTARIO 
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reer that can take all they can give 


It’s Hewitt Water Hose... 
engineered for high pressure 
service and general work 


Every construction and maintenance 
engineer knows the importance of 
having an extra-tough water hose t« 
depend on for all types of work. 
That’s why more and more engi- 
neers insist on Hewitt Water Hose. 
They know that it is built right ... 
engineered to stand up under the 
highest pressure construction duties 
as well as in general use. They know 
that it lasts longer. 

Carcass, cover and tube combine 
to make Hewitt Water Hose unusu- 
ally strong, yet flexible enough for 
easy handling. 

The carcass is built with plies of 
tough square-woven duck bonded 
by highest quality rubber friction. 
You get extra strength under ex- 
tremely high pressures! 


HEWITT-ROBINS OW 
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The cover is made of special rubber 
compound that is highly abrasion- 
resistant. You get extra durability! 
The tube is made of durable rubber 
compounds. You get extra long life! 
Plan now to contact your nearest 
Hewitt distributor. You will find 
his name listed in the classified pages 
of your local telephone directory. 
Or write direct to Hewitt Rubber 
Division, 240 Kensington Avenue, 
Buffalo 5, New York. 


HEWITT-ROBINS PRODUCTS FOR 
YOUR EVERY REQUIREMENT 


e 
HEWITT RUBBER DIVISION 


Water Hose + SteamHose + 
Suction Hose + Air Hose » Cement 
Placement Hose «+ Dredge 
Sleeves + Fire Hose * Gasoline 
Hose + Oil Hose - Welding Hose 
« Conveyor Belting + Elevator 


Belting + Transmission Belting « 
Rotary Wire Brushes (Rubber 
mounted) 


ta ihe 


ROBINS CONVEYORS DIVISION 


Screens + Screen Cloth + Idlers « 
Conveyors + Foundry Shakeouts 
* Car Shakeouts + Dewaterizers 


WATER HOSE 


ROBINS ENGINEERS DIVISION 


Complete Bulk Materials- 
HEWITT RUBBER DIVISION Handling Systems 


INDUSTRIAL HOSE e BELTING e PACKING 
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INTO LOADING costs 








In one straight-line operation, this high-produc- 
tion low-cost loader digs, cleans, hauls, and dumps 
MORE BITES PER MINUTE than equipment of equal 


bucket capacity. Yes . . . 3 to 5 completed passes per 
minute for the 1! and 24 cubic yard (rated capacity) 
models! 


No side swings. Brings big-capacity loading into 
tunnels, excavations and other tight spots where form- 
erly only low-capacity, less efficient equipment could 
move. 

MECHANICALLY OPERATED. Designed and 
built “dozer strong” by practical contractors who know 
the service demands. Take the punishment of toughest 
boulder and slab mucking with minimum maintenance 
and down time. 


Powerful, MECHANICAL 


: . : @ One man operation, one lever control. 
oo: fuan: haar nesta ee ® a on any late model crawler-type 
aoe a7 ada — ® Special attachments install in a few min- 
° " —. ee * Seed. utes. Include dozer blade; special buckets 
img to speed as bucket ts raised. for snow, coal, beets, etc.; forks for 
timber. 
@ Three models, for 12, 22 and 4 cu. yd. 
buckets. 


“LONG JOHN” AUSTIN—hbolder of many 
world records for tunnel driving—knows what 
you want in loader speed, rugged stamina, ver- 
satility, and efficiency. The loader which bears 
bis name will cut deep into loading costs—belp 
you, too, bust records! 





Re 
AUSTIN, INC. 


LONGMONT, COLORAD O 
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GOLLITT [ONSTRUCTION (0.1. 
GENERAL CONTRACTORS 


Master Red Seal Power Blow 
Electric Hammer & Spade 
Catalog No. 688 


Electric Motor Driven 
Concrete Vibrator. 
Catalog No. 783C 


Gasoline Engine Driven 
Concrete Vibrator 
Catalog No. 783C 


SOUTH BEND, INDIANA 


Portable Gas-Electric 
Generotor Plants. 
Sizes 500 to 
17000 Watts. 
Catalog No. 815 


Also Continuous Duty 
and Emergency Stand- 
by Plants 20 to 100 
KW. (Apply to Day- 
ton for quotations.) 


Model 650, D.C. Generator Plant. 500 Wotts 
continuous duty, 650 Watts intermittent duty. 


Model 2500, D. C. Generator Plant. 1500 
Mounted on Model 98 Buggy. 


Watts continuous duty. 2000 Watts intermit- 
tent duty. Mounted on Model 83 Buggy. 


REDUCE COSTS with STURDY, DEPENDABLE 


MASTER PRODUCTS “rere sos 


Every feature necessary for top performance is included as standard 
equipment with Master Products. ON THE JOB PERFORMANCE COUNTS. 


Buy right — Buy Master for sure profits and low maintenance costs. 
lol mam )a 0-04 


USES MALLE NC eee Re tee ee CL eC 


ge 


Concrete Surfacing Attachments 


Vibratory Concrete Finishing 
Screed Sizes 6° to 36' 
Catalog No. 942 


i 


Clay and 
Shale 
Spade 


Model HP-1 
Hot Tamper 
Plate used 
with Bockfill 


Gasoline Engine Tamper 


Backfill Tamper Asphalt 
Catalog No. Cutter 
699 Revised 


Gas or Electric Turn-A-Trowell 
Sizes 34” or 48” Catalog No. 939 


Gas or Electric Combination 
Disc Float and 
Turn-A-Trowell 

Catalog No. 939 
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WRITE FOR 

THIS HANDY 
, BOOKLET 
TODAY! 





PRO 


this booklet includes information on... 


CAP SCREWS + LOCK NUTS + PLOW BOLTS » WASHERS (flat and lock) » 
TRACTOR BOLTS « HI-NUTS - MACHINE BOLTS - SEMI-FINISHED NUTS » 
COTTER PINS - WIRE ROPE CLIPS - PIPE PLUGS + SET SCREWS + U-BOLTS « 
RING GEAR RIVETS « CONNECTING ROD BOLTS + WHEEL BOLTS 








Address your inquiry to 
THE LAMSON & SESSIONS COMPANY 
1971 West 85th Street, Cleveland 2, Ohio 


Plants at Cleveland and Kent, Ohio—Rirmingham—Chicage 
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Dual npart dian... 


From revolutionary new principle 
ecotO Outstanding success 
=in 4 production years 

















BASIC IDEAS Doubie impellers rotate in oppo- 
site directions at speeds of 250 to 1000 r.p.m. 
Material to be reduced gets first impact while 
still in midair; is driven against bars, again 
; and again. Breaker bars are so rounded that 
stone glances off immediately. Size is con- 
trolled by impeller speeds, by spacing of 
vertically and horizontally adjustable bars. 


BRILLIANT SUCCESS Today’s New 
Holland Double Impeller Breaker is used, 
endorsed by operators working in limestone, 
slag, carbon, copper, lead-zinc, gypsum, talc, 

gravel, perlite, basalt, other kinds of rock. 

Model 5050 (illustrated) takes 50’’ rock, up 

to 400 tons per hour; reduces it to -4’’. Lined 

with 2’’ manganese steel plates. Self-aligning 
heavy-duty anti-friction bearings. Minimum 

h.p. required. Mounted on heavy I-beams 

for easy installation. Available models: 1212, 

2020, 3030, and 5050. Write for information 

—literature, location of nearest installation. 

Address Department E-99. 





-_ 


New Ho.titaANpD DousBLe IMPELLER BREAKERS 


NEW HOLLAND MANUFACTURING COMPANY, MOUNTVILLE, PA. 
Affiliate of The Sperry Corp. 
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TO 


DISTRIBUTOR 
TO 


a RACTOR!! 


0... of baseball's g 
kling double play, occ 
with enemy runners on 
team in trouble. In this crit 
ness, split-second timing, an 
dling are essential to pull the g 
fire. 


By the same token, the construction 
has a first-class double play combinatié 
own, rising to meet emergencies of one SI 
another scores of times daily. Wheneve 
crisis arises on the job, requiring swift, con 
petent, dependable teamwork to keep equip- 
ment running efficiently, this manufacturer-to- 
distributor-to-contractor combine is called into ts—however 
play. r turer-to-dis- 
nto action. 
member 


wise geared to meet every 
of the equipment user on 
m of delay and a maxi- 
efficiency. 


poperative relationship 
y every play—is the 
tributor. A thorough 
pent which he han- 
arts, and repair fa- 
h any on-the-job 
an ever present 
equipment user 


Backed by years of experience and a thor- 
ough-going knowledge of customers’ needs, this in your 


A.E.D.’s one thousand distributor and manufac: 
turer members take deep pride in their role— 
HELPING BUILD A GREATER AMERICA 


ates TED LOUIPNENT DISTRIBUTORS 


3 NORTH M iC H.I GAN AVE 


Chicago 1, Illinois 


/ MANUFACTURER 
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For concrete structures large and small 
Specify American Welded Wire Fabric 




































From the world’s largest building to small homes— 
in schools and hospitals, in churches, stores, high- 
ways, bridges and viaducts—many of the countless 
uses of concrete construction are made possible by 
\ welded wire fabric reinforcement. And in an im- 
ressive number of them you will find American 
Welded Wire Fabric. It has proved to be the most efficient and 

economical reinforcement for all sorts of concrete construction. 

American Welded Wire Fabric, with its many closely spaced 
strands of cold-drawn high yield point steel, comes in long rolls 





~—f ts 





and flat sheets. Both provide continuous reinforcement for large 
areas of floors, walls and roofs. They can be fitted to girders, 
pillars, beams and other irregular structural shapes. With Amer- 
ican Welded Wire Fabric you can reinforce all parts of all con- 
crete structures. 

American Welded Wire Fabric can be placed quickly, lies 
flat and stays in place during pouring. And, since thinner slabs 
carry higher allowable stresses, you need less steel, less concrete. 
These savings in construction time, in labor and material costs, 
are among the important reasons why so many architects and 
engineers specify U-S-S American Welded Wire Fabric for con- 
crete structures of all sizes. 

Many standard designs and sizes of fabric are now readily avail- 
able. Our technical staff will be glad to supply complete data, to 

- help you select the fabric best fitted to your requirements. Just 
drop a line to the nearest office on our list, there is no obligation. 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 


TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM 
SOUTHERN DISTRIBUTORS 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 









This sketch shows where Sere 
American Welded Wire or 

Fabric is used in modern — q <= 
concrete buildings. It re- : 

inforces walls, floors 

and roofs, can be draped over beams and girders and 
wrapped around pillars. Many uses of concrete in irreg- 
ular structural shapes are made practical by American 
Welded Wire Fabric reinforcement. 
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AMERICAN WELDED WIRE FABRIC 
neinfgecemine A 
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ONE-YARD 


MIXERMOBILE 
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A COMPLETE MOBILE CONCRETE 
MIXING UNIT AND ELEVATOR 





© an time and labor! More jobs 
covered! Less Maintenance! The One- 
Yard Mixermobile is the most economi- 


cal method of handling concrete on the Attached 25-f. tower with 
job. Costs of hauling and erecting ex- ened: 10-0. exdencions: 


pensive equipment are eliminated. Labor ' 
costs are minimized. One man at centralized controls handles 
the entire operation... “‘sets-up” equipment ready for pouring 
.--then controls every operation from dump truck to deck. 
The One-Yard Mixermobile can turn out 200 cu. yds. of 
concrete in 8 hours. Also provides valuable storage space 
when handling ready-mix concrete. It travels at highway speeds 
comparable to trucks with similar loads. 


FOR GREATER CONCRETE CONSTRUCTION 
SAVINGS CONTACT YOUR NEAREST DEALER 


NOTE: The Mixermobile Manufacturers reserve the right to make 
improvements in design and specificctions without notice. 


MIXERMOBILE MANUFACTURERS 


as SS ak wc" 


Y STREET 
6855 n. E- WALSE * P.O. Boy 5008 « poavane Ve OREGON 


A WAGNERMOBILE 
MODEL “C” SCOOP 
DEALER IS NEAR YOU 


DEALERS 
MOBILE ELEVATOR & EQUIP. CO.....Mobile, Ala. 
EQUIPMENT SALES CO Phoenix, Ariz. 


STANDARD EQUIPMENT & SUPPLY CO. 
North Little Rock, Ark. 


SHAW SALE & SERVICE CO Los Angeles, Calif. 
MIXERMOBILE CO., INC Los Angeles, Calif. 
RHODES & JAMIESON LTD Oakland, Calif. 


CAPITOL TRACTOR & EQUIP. CO. 
Sacramento, Calif. 


CONSTRUCTORS EQUIPMENT CO. Denver, Colo. 
NEFF-THOMAS MACHINERY CO. Miomi, Fic. 
SQUARE DEAL MACHINERY & SUPPLY CO. 
Orlando, Fla. 
TRACTOR & MACHINERY CO. Atlante, Ga. 
INTERMOUNTAIN EQUIPMENT CO. . Boise, Idaho 
ADVANCE CONTRACTORS SUPPLY CO. Chicago, Ill. 
STEPHENS-JONES, Inc. Des Moines, Ia. 
THE VICTOR L. PHILLIPS CO. Wichita, Kansas 
SOUTHERN STATES EQUIPMENT CO. 
New Orleans, La. 
McCLUNG-LOGAN EQUIPMENT CO.. Baltimore, Md. 
HEDGE & MATTHEIS CO Boston, Mass. 
CONTRACTORS MACHINERY CO. Detroit, Mich. 
CONTRACTORS MACHINERY CO. 
Grand Rapids, Mich. 
MINNEAPOLIS EQUIPMENT CO. Minneapolis, Minn. 
WATKINS-ALDRIDGE EQUIPMENT CO., INC. 
Jackson, Miss. 
THE VICTOR L. PHILLIPS CO. Kansas City, Mo. 
MID-WEST MIXERMOBILE DISTRS..Kansas City, Mo. 


O. B. AVERY CO. St. Louis, Mo. 
HALL-PERRY MACHINERY CO. Butte, Mont. 
ANDERSON EQUIPMENT CO Omaha, Nebr. 
MACK TRUCK SALES Reno, Nev. 
E. H. KLIEBENSTEIN CO. Ridgefield, N. J. 
LIVELY EQUIPMENT CO. Albuquerque, N. M. 
SLADE TRACTOR CO Albany, N. Y 
RUPP EQUIPMENT CO Buffalo, N. Y. 
DRYDEN SUPPLY CO Dryden, N. Y. 
HODGE & HAMMOND, INC New York, N. Y. 
RUPP EQUIPMENT CO Rochester, N. Y. 
CREDLE EQUIPMENT, INC Utica, N. Y. 
CONTRACTORS SERVICE, INC. Charlotte, N. C. 
MYHRA EQUIPMENT CO. Fargo, N. D. 
BODE-FINN CO Cincinnati, Ohio 
BELL, HORTON M.... ‘ Columbus, Ohio 
E. W. HARMAN CO. Columbus, Ohio 
MIXERMOBILE CO., INC Columbus, Ohio 


WILLIAMS COMPANY, THE, W. W 
Columbus, Ohio 
CHAS. M. INGERSOLL CO. Rocky River, Ohio 
THE VICTOR L. PHILLIPS CO. 
Okiahoma City, Okla. 
MIXERMOBILE DISTRIBUTORS, INC 
Portland, Oregon 


FURNIVAL MACHINERY CO. Philadelphia, Pa. 
J. D. EVANS EQUIPMENT CO. Rapid City, S. D. 
D. EVANS EQUIPMENT CO Sioux Falls, S. D. 


NIXON MACHINERY & SUPPLY, INC 
Chattanooga, Tenn. 


HAWKINS EQUIPMENT CO Memphis, Tenn. 
NIXON MACHINERY CO., INC Nashville, Tenn. 
J. W. BARTHOLOW MACH. CO. Dallas, Texas 


MID-WEST MIXERMOBILE DISTRIBUTORS 
Dalias, Texas 
BOEHCK ENGINEERING CO., INC. Houston, Texas 
HEINER EQUIPMENT & SUPPLY CO. 
Salt Lake City, Utah 


BEMISS EQUIPMENT CO. Richmond, Va. 
COLUMBIA EQUIPMENT CO Seattle, Wash. 
ANDREWS EQUIPMENT SERVICE... Spokane, Wash. 
H. R. HAMISS, INC Charleston, West Va. 


HUNTER TRACTOR & MACHINERY CO 


Milwaukee, Wisc. 
CANADA 


MAC MOTORS & EQUIP. CO., LTD Calgary, Alberta 

INDUSTRIAL SALES (B.C.) LTD. Vancouver, B. C. 
PIGOTT TRUCK & TRACTOR CO 

Winnipeg, Manitoba 

LAURENTIDE EQUIPMENT CO Montreal, Quebec 
W. F. FULLER MACHINERY CO 

Regina, Saskatchewan 


ALASKA 

YUKON EQUIPMENT CO. . Seattle, Wash. 
EXPORT 

COLUMBIA EXPORTERS, INC........ Portiand, Ore. 
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A No. 5 Jeffrey-Traylor electric vibrating 
feeder automatically controlling 8” x 0 
feed to wet pan in large silica plant opera- 
tion. Feeder is controlled by amperage. 
Also weigh-feeders, conveyors, dryers, 
coolers, screens and packers. (Patented) 


<0 ue mage 


JEFFR 


Complete Line of 
Materig| Handling, 
Processing and 
Mining Equipment 
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The Wayne Crane Model 44 “Corsair.” ¥2-yard. 10-ton machine, above as 
a utility crane unloading power cable at the Parker Dam Site in Arizona. 


“Corsair” is not restricted to one job. . 


- it MOVES FAST from job to job — truck 


speeds on the highway. From the dam site at Parker to Needles, Calif., Kingman, 
Phoenix and Tucson, Arizona, to Boulder Dam, the Bureau of Reclamation’s “Corsair” 


travels to its work... 
ing and “handling” jobs. 


saves cost of permanent “local” equipment for infrequent load- 


For contractors, public utilities, railroads, municipal, county and state governments, 
“Corsair” offers the broad utility that “pays off” quickly in rental savings. 


Today you need WAYNE CRANE advantages: fast 5% 
t.p.m. swing, enclosed gears running in oil, oversize clutches 
and drums, anti-friction bearings. worm-driven boom hoist. 
full-vision cab and many other operational features which 
WAYNE CRANE provides. Converts easily to Shovel, Trench 
Hoe, Dragline, Clamshell, Pile Driver or Magnet Crane. 


The Special Heavy-Duty “Corsair” Carrier is engineered for 
crane service. The extra large base plate of the upper- 
structure spreads the load evenly over the heavy box-type 
truck frame. Outriggers provide additional bearing support 
for maximum stability. Wayne Crane’s performance, operat- 
ing economies and low maintenance cut costs on any job. 


eo, 4 
TRUCK-MOUNTED MODEL 44 


Your Wayne Crane Distributor would like to show you 4g and WHY 


rsair” can make money for you. Ask him NO 


Wayne Crane Division, American Steel Dredge Co. Inc., Fort Wayne 1, ci U. S. A. 


WAYNE CRANE MODEL 22 
For yard work and home town jobs. 
Convertible to Shovel, Trench 
Dragline, Ciamshell, Crane, Magnet 


WAYNE CRANE MODEL 22 
va + yard, oem rubber - mounted, 
+ propelled, one-man operated 
single engine machine. 


WAYNE CRANE DISTRIBUTORS MAINTAIN COMPLETE SERVICE AND PARTS FACILITIES 








GEORGE F. DRISCOLL COMPANY 


GENERAL CONTRACTORS cee 
























+ », 
BUILDING CONSTRUCTION ise ae 
; . O - 
; 41 EAST 42nd STREET pen 
: NEW YORK 17, N. Y. op 
a4 MURRAY HILL 7-4200 Kn 
“oe y * 
f net 
Types of Work fe 
iat! The Company has completed all types of construction in the field of heavy, marine, sanitary and build- BIS 
i og ing work. Rather than following the ordinary or routine, we seek the unusual in type, and have dis- PP, 
i Pe, played the necessary skill and ingenuity to overcome the difficulties inherent to such varied contracts voy 
| wots as road paving, dock building, wharf construction, sewage treatment plants, reservoir construction, water Ala? 
vi supply, electric generating plants, warehouses, schools, manufacturing plants, office buildings, public ig ae 
Bi housing projects, bakeries, refrigerator plants and other speciolized types. ewe 
eis We are at all times ready to adapt modern methods to any work undertaken, using equipment best aro 
j re. fitted to the conditions and most economically accomplishing results. The varied extent of the work tae 
io)? we have completed gives evidence of a well-balanced organization with the knowledge, experience eS 
©. J and skill to select and determine the best method of construction for the particular contract involved. ee c 
Ho, ad 
(eg. 7 i Ve 
eis Work at Present Under Contract es 
i , a3, % 
ere « Domestiz - 1° 
’ Loe, Dixwd 
He: 7 
| grey WOODSIDE HOUSES —New York City Housing Authority, Owner. SO 
apts 20 Buildings —Reinforced Concrete — 1,357 apartments. {ey 
SFY GLENWOOD HOUSES—New York City Housing Authority, Owner. iG 
WP 20 Buildings —Reinforced Concrete—1,188 apartments. re 
ee BOULEVARD HOUSES—New York City Housing Authority, Owner. oy 
ec 18 Buildings —Reinforced Concrete—1,441 apartments. ee 
> ¢ i f 
e Foreign * ‘ 
CARACAS, VENEZUELA 
EDIFICIO KARAM—Owner: C. A. Inckar Zs 
9-story office building; structural steel frame; with 350-car parking garage, struc- fg 
tural steel frame. Z 
AMUAY BAY, VENEZUELA é 
OBRERO HOUSES—Owner: Creole Petroleum Corporation % 
500 concrete houses for workers. , 


CURACAO, N. W. I. 
HOTEL STUYVESANT—Owner: N. V. Maatschappij Tot Exploitatie Van Hotel- M 
bedrijven ‘ 


Reinforced concrete hotel containing 61 rooms. 


GEORGE F. DRISCOLL COMPANY 


OF VENEZUELA, C. A. 


CAPITAL BS. 300,000 


SAN FRANCISCO A SOCIEDAD 8, CARACAS 


















+ Sts That statement of fact is 

yoke the reason why you should investigate these 
achines before buying Diamond Drills. * Design features,which are 
the result of years of practical field experience, include high grade 
castings, alloy steels, machine cut gears, etc., resulting in a machine 
of sufficient strength and stability to give excellent and uninterrupted 
service over long periods of continuous operation. * Four distinct 
swivel heads are available, as are four types of power units— 
Gasoline engine, Diesel engine, Air engine, or Electric motor. * You are 
assured low cost operation, less time loss due to breakdowns, few 
replacements and proved low-drilling costs. * We invite you to write 
for full information today. 


CORE DRILLING BY CONTRACT 


Sprague & Henwood, Inc., is also prepared to undertake Core Drill- 
ing by contract. This includes test boring or mineral prospecting and 
also foundation exploration for dams, bridges, buildings, etc. Drilling 
grout holes and grouting also performed on contract basis. Thoroughly 
experienced supervisors and operators available for contract drilling 
operations. Send us your inquiries for Core Drilling by contract. 

































NEW: A DOUBLE TUBE CORE BARREL—For Better “TRUCAST” BORTZ DIAMOND BITS — 
Core Recovery. The Series "M" Double Tube Core Barrel Have Proved Their Worth: . 
differs from others in that the inner tube is equipped with a shoe or ‘ : 
case extending to the face of the bit and housing the core lifter. 
This reduces the tendency to block. 





special sizes as well. 
“TRUCAST” bits have been 
used in all types of diamond 
drilling for years and have 
well proved: thelr worth, 





Rtas ori: 
WRITE TO DEPARTMENT “EG” 
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90% OPEN AREA 


for light and ventilation 


THE illustration shows the ad- 
mission of light through three 
floors where the flooring is 
Hendrick Mitco. 
Notonly does pressure-formed 
Hendrick Mitco Open Steel 
Flooring have 90% open area, 
but there are no bolts, rivets or 
on aone angle irons to collect dirt and 
meas SN, | refuse. The square-edge, uni- 
Applier: Alphons Custodis ae formly spaced, rectangular 
Chimney Construction \ i ai . . 
Co., New York, N. Y. : is steel bars provide a non-slip- 
: ping, level walking surface. 
Stack Dum Dum Gives There is no lateral deflection, 


however heavy the loading, be- 
Lasting Protection to cause each Mitco panel is a 


Concrete Stacks, Chimneys strong, integral unit. 


eae ae ee ae ee ee 


Stacks and chimneys con't hide from the weother 


...they’re vulnerable 12 months in the year! 
Stack Dum Dum’s ability to defeat the hazards 
of severe weather conditions, high temperatures 


and extreme vibration hos made it the lead- 


. . . P. it 
ing preservative material of stock maintenance Perf ane Manufacturing Company 


Srpeemers Architectural Grilles 
INSULATES—opplied 1/16” to 1/8” thick, its Mitco Open Steel Flooring, 45 DUNDAFF STREET, CARBONDALE, PENNA. 
hard outer surface shrugs off the weather, “Shur-Site’ Treads and ; ; ; ce 
provides extra insulation. Armorgrids Sales Offices In Principal Cities 


BRIDGES CRACKS — Eliminates the chief 


source of destructive surface deterioration. 


STAYS PLIABLE — Its elastic under-surface 


allows ample expansion and contraction | v4 EQUIPMENT 


to withstand cold or heat, and vibration, 


FOR 
without cracking. | YEARS 
HEALS ITSELF— If outer surface is broken, 
under-surface heols at point of abrasion. 


_2 ior 
film protects exposed metal surfaces against R U 6 G E D ee D EPEND A BL E 


weather, fumes and gases. Stops rust ond 


naan ENGINES 


53 ECE ....., i. 
not o paint, Dum Dum Masonoc’s cate nied FOR HEA VY-DUTY LOADS 


elastic coat gives many years added protec- ®@ FUELS — Gasoline; Kerosene; Gas-Gasoline 
tion against the ravages of weather-wear. @ROLLER BEARINGS —On Crankshaft and 
Camshoft 
WRITE TODAY FOR @HEAVY FLYWHEEL —Smooths Varying Loads 

THESE VALUABLE BOOKLETS @ EASY SERVICING — 80% Interchangeability of 

Parts 
This 2 cylinder water-cooled engine (Model CWR-66) 
730i Bessemer Avenve develops 10 to 15 H.P. ot speeds of 1200 to 2200 
Cleveland 4, Ohio R.P.M. Other models available: Air-cooled, 4 to 7 
(L) Please send booklets illustrated or 5 to 8 H.P.; Woter-cooled, 10 to 15 or 22 to 
32 H.P. Let us know your specific needs. 


THE ARCO COMPANY 


oO Please supply names of appliers operating 
in this locality 
WwW BULLETINS 
O Please hove maintenonce engineer call. 7 ana FOR-N E ~ aatt 3 NI 
Nome 


Late Le 
Compony 


Street & No 


City 


sh cos 
“ Maintenance Products NOVO ENGINE COMPANY, WT MICH. 
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6, 7, 8, 10 and 12 tons. 


NO. 116 MOTOR GRADER, i100 H. P. 
for Extra Heavy-Duty Service. 


In the heavy construction field -- among 


contractors, engineers, and users who know 
equipment best -- GALION Graders and 
Rollers have long been regarded as being 
tops in performance, dependability, and 


profitable service. 


Write for literature on the type of equip- 


; ment in which you are interested -- and 
NO. 103 MOTOR GRADER, 


SoM ley Mv ieliel Marya: a ‘ the name of nearest Distributor. 
NO. 303 MOTOR GRADER, 


THE GALION IRON WORKS & MFG. CO. 
General and Export Offices 
Galion, Ohio, U. S. A. 
Cable Address: GALIONIRON, Galion, Ohio 


GRADERS - ROLLERS 











ai fe | 


SERVES YOU 


Galvanizing (Zinc coating) insures 
long-time, low-cost service. For as | 

















MAYO 
TUNNEL & MINE 
EQUIPMENT 


long as iron or steel is coated with 
Zinc, it cannot rust. For satisfaction, 
use galvanized materials. They're | 
“Sealed-in-Zinc” against rust. 





Tunnel Form, 12’x19’ 


STEEL FORMS: for Tunnels, 
Sewers and Aqueducts. 

TUNNEL SHIELDS: Complete 
with Hydraulic Equipment. 

AIR LOCKS: Muck, Man, Medical 
Concrete and Bulkhead. 

JUMBOS: Timbering, Drilling and 
Cherry-picking. 









e 

our died sheets. It MOON ar aq —— GROUTERS: for Pneumatic Placing 
\vani 

sory at least Jengthens fence of Low-Pressure Grout. 


WRITE FOR INFORMATION 


ROBERT S. MAYO, Civil Engineer 


LANCASTER PENNSYLVANIA 
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STEEL PILING |, 


STRONGEST Per Pound Weight STANDARD 
No waiting for deliveries. You can start 
right now, saving time and money with 
lic Zinc Paint. Send for Caine Corr-Plate Steel Piling. It’s quicker, 
them, today! } | easier to transport (nestable). Easier to 
eaneeeseeeseeee o handle, set and drive; can be used over and 





Free Book.ets 


Fully illustrated and 
packed with practical 
information on galvan- 
ized sheets and Metal- 

















“1 ; : : 
1 AMERICAN ZINC INSTITUTE 1 over again. Also available in new, stronger 
B35 East Wacker Dr., Chicoge 1, ill, Rm. 2606 8 steel alloy whichis doubly resistant against 2: 
8 Send me without cost or obligation the #@ rust or corrosion. Used all over the world INTERLOCKING 
§ illustrated booklets I have checked i in excavation and construction of founda- 
i Repair Manual on Galvanized Roofing 0 . ini 
1 and Siding i tions, dams, retaining walls, docks, levees, 
1 © Facts about Galvanized Sheets i bulkheads, sewers, disposal plants, etc. 
f } Use of Metallic Zine Paint to Protect 
—— oo write For FREE catatoc 
i i 
Na omeenennanenec 
Bree = ———a re CAINE STEEL COMPANY 
§ Address... canna oe en Tre 
i Town _ i 


State 


Lonaaaennnnnwnmaecal | 
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Sewicceed FIRSTS 


The development of Servicised Products has kept pace with Amer- 
ica’s construction progress because the industry turned first to Serv- 
icised for the answers to specific joint filling and sealing problems. 


Servicised has been privileged to offer these “firsts” 
tion to the march of construction’s progress: 


@ Para-Plastic—first practical bituminous rubber joint seal. 
@ First non-extruding joint filler. 

© First inexpensive pre-molded asphalt joint filler. 

* 


First and only manufacturer of pre-molded Para-Plastic for 
sealing overhead and vertical joints. 


@ First and only manufacturer of KORK-PAK Pre-molded 


Expansion Joint. 


@ First sponge rubber and cork rubber joint filler. 


Engineers, architects and builders are invited to present their joint 
filling and sealing problems to us. Our experience as pioneers and 
leaders in the field of joint fillers and seals is at your service. 
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as its contribu- 


Write for illustrated cir- 
culars describing the Serv- 
icised line of asphalt, cork 
and rubber composition 
products for the construc- 
tion industry. 


SERVICISED PRODUCTS CORP. 


6051 W. 65th ST., CHICAGO 38, ILL. 


"Seruiecsed PRODUCTS 
FIRST TO SERVE EVERY PHASE 
ENGINEERING CONSTRUCTION 
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This photograph shows a 34%” diameter Monarch Whyte In this photograph is a ea" diameter 
Strand Wire Rope coming off a Macwhyte closing Stainless Steel Cord coming off a Mac- 
machine. Weight of this rope is approximately 16.65 whyte closing machine. It weighs ap- 
pounds per foot. It has a strength of approximately proximately 0.35 Ibs. per 100 feet; has a 
392 tons and is used for the digging line on large drag- strength of approximately 270 pounds, 
line excavator with 35 cu. yd. bucket. and is used for many small cord needs. 


Whether you need 


LARGE WIRE ROPE or SMALL WIRE CORD. 


You will get smoother operation and better serv- 


e 
ice when you use the wire rope designed and manu- make your selection from 


factured to meet your requirements. 
Macwhyte engineers are always glad to suggest 
the correct Macwhyte rope or cord best suited to 


your needs. 
Just drop a card or letter to Macwhyte Company 4 Guouwud ane Sg {4B 


‘or your Macwhyte distributor. 


MACWHYTE COMPANY vn Me E RO B E S 


2930 Fourteenth Avenue Kenosha, Wisconsin 

Manufacturers of Monarch Whyte Strand PREformed, WHO 

Internally Lubricated Wire Rope, Atlas Braided Wire 

Rope Slings, Aircraft Cables and Assemblies, Monel 

Metal and Stainless Steel Wire Rope. MACWAHAVIE 
Mill Depots: New York °¢ Pittsburgh * Chicago 

Minneapolis * Fort Worth «+ Portland « Seattle 

San Francisco * Los Angeles 


Catalog on request. 



















Where an Oliver “Cletrac” has passed—there is a trail blazed for 
a new super-highway ... ground cleared for a home, a factory, or a 
city ... timber and pulpwood forests logged . . . the search for oil 
speeded. Truly, Oliver ‘‘Cletrac’’ crawler tractors are builders of 
futures. 

Similarly in the design and manufacture of these powerful trac- 
tors, Oliver deals with the future . . . has pioneered many of the 
important developments in the crawler tractor, among them the 
exclusive steering principle that keeps power on both tracks at 
all times. 

To Oliver, the future is measured only by the achievements of 
the past . . . a basic creed that helps us satisfy those who demand 
the finest in farm and industrial machinery. 


The OLIVER Corporation, 400 W. Madison Street, Chicago 6, Ill. 
Industrial Division: 19300 Euclid Avenue, Cleveland 17, Ohio 
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OLIVER 


“FINEST IN FARM AND 
INDUSTRIAL MACHINERY”’ 
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ON IT’S 75th ANNIVERSARY 


In our 37 years, helping to build ‘‘A Greater AMERICA"’, we have 
developed a complete line of buckets. These are fitted to crane, 


DIGGER 


boom, material and job conditions. Booklet 2L-2 describes our 
contractor's buckets. ERIE pioneered batch-weighing of 
aggregates, nearly 30 years ago, and offer a complete line of Aggre- 


Meter Plants to meet any storage and batching need for ¥ 
ERIE 
sand, stone, cement or other bulk materials. Erie was first GENERAL 
PURPOSE 


to put a complete ‘‘Central-Mix’’ concrete plant on 
+ 
wheels. You can move it up te 30 M.P.H. 


and make up to 40 cu. yards of concrete 
ERIE GA-36 YARD 


per houron the job. Write for new PORTABLE BIN 


ERIE Portable Concrete Plant 
Bulletin SP-2. 









ERIE STRAYER 
PORTABLE CONCRETE 
PLANT CHARGING 
“TRUCK-MIXER" 






— Se oe CEMENT 
ACGREMETER PLANT 








A LARGE ERIE 
“CENTRAL-MIX"’ 
CONCRETE PLANT 


me 













A ERIE TYPE CAB 
AGGREMETER PLANT 


WITH ERIE TYPE M CEMENT BIN 






ERIE “CENTRAL-MIX" 
CONCRETE PLANT 
IN TRANSIT 





a= 


199 GEIST ROAD ° "ERIE, PENNSYLVANIA 
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SCHRAMM’S NEW 
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RESULT OF 50 YEARS ENGINE WZZM COMPRESSOR MANUFACTURING 


Teh! 
MODEL 105 


Umislag? 


GASOLINE ENGINE DRIVEN COMPRESSOR 


e Easier, cleaner air because it e Design includes mechanical overhead 
is watercooled. valves. 
e Lower fuel consumption with e Eliminates two staging with its 
(Remesal SAViNg up to 50%. difficulties in servicing. 
e Eliminates intercooling with its e Engine and compressor parts largely 
manifolds, gaskets, etc. interchangeable. 
. e Entire unit built by SCHRAMM, e Designed for continuous 24 hour 
therefore, one responsibility. service. 


SIZES INCLUDE 20—35—60—105—210—315—420—Cu. Ft. WRITE FOR BULLETIN 4915 


SUTRAM ML 
YU | | | ING. THE COMPRESSOR PEOPLE + WEST CHESTER « PA. 
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FOR HELP ON 


DREDGE EXCAVATING PROBLEMS 





Redesigning and Rebuilding Service... 
Used Dredges Available Now 


Possibly changed digging conditions have reduced production 
of your dredge, or you are moving to a new location and want to use 
your old dredge; or you need a dredge but don’t want to buy a new 
one right now—these and any other dredge problem are the business 
of YUBA MANUFACTURING COMPANY to solve for you. We 
can help you obtain a good used dredge at a fair price, and furnish 
an expert crew to dismantle, move and re-assemble it. 

If the used dredge or your present dredge (whether Yuba or not) 
needs redesigning to change the digging depth or to meet other 
changed operating conditions, our many years of practical experience 
will be an advantage to you. 


PORTABLE PONTOON HULLS 


If your working areas are separated, investigate YUBA’s portable 
pontoon hulls. They are made for dredges of all sizes, have separate water- 
tight compartments, and are not damaged by frozen ponds. They are easy 
to dismantle and reassemble, and can be shipped by truck or rail. 


GET EXPERT HELP NOW 
We have been designing and building bucket ladder 
dredges for over 40 years and have been closely asso- 
ciated with their operation. It is very likely that out of 
this wealth of experience you will quickly find the 
answer to your dredging problems. Wire 

TODAY. No obligation. 


VUBA MANUFACTURING CO. 


Room 715, 351 California St., San Francisco 4, California, U.S. A. 


AGENTS j sime, DARBY & CO., LTO. * SINGAPORE, KUALA LUMPUR, PENANG. 
\ SHAW DARBY & CO.,LTO., 14 & 19 LEADENHALL ST., LONDON, E.C. 3. 
CABLES: YUBAMAN, Saw francisco - SHAWOARBCO, tonoom 





YUBA will build 
special equipment 
to your order. 
Complete steel 
fabricating, forg- 
ing, and machine 
facilities 
Send us 

prints 


or write 


shop 
available. 
blue 
or = specifications, 
for prices. 


your 
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What About 
Checking On 


Operation Cost 


HIGH EFFICIENCY 
BRINGS BIG SAVING! 


In selecting a well water system, the matter 
of operation cost is of prime importance. 


For nearly seventy years Layne has been 
steadily building more and more efficiency 
into their well water systems. Today they are 
accepted the world over as being the most 
economical to operate. 


And supporting efficiency, there is an 
extra ruggedness of construction that insures 
the maximum amount of long life. Each unit 
is precision built of finest materials, resulting 
in a highly perfected and smooth operating 
system. 


It is an acknowledged fact that Layne has 
built more fine well water systems than any 
other firm in the entire world. Furthermore, 
the Layne method of well construction and 
pump installation is recognized as being far 
superior to the usual procedure. And once 
installed, the Layne organization is always 
available to supply service and parts—when 
and if needed. For catalogs, bulletins, etc., 
address LAYNE & BOWLER, INC., General 
Offices, Memphis 8, Tenn. 


Taynz 





AFFILIATED COMPANIES: 


Layne-Arkansas Co., 
Stuttgart, Ark. * * 


Layne-Atlantic Co., Norfolk, Va. 
Layne-Central Co., Memphis, Tenn. * Layne-Northern 
Co., Mishawaka, Ind * ayne-Louisiana Co., Lake 
Charles, La. Louisiana Well Co., Monroe, La. * 
Layne-New York Co., New York City * Layne-Northwest 
Milwaukee, Wis. * Layne-Ohio Co., Columbus, Ohio 
. Seattle 
Co Houston, Texas * 
City, Mo. Layne-Minnesota Co., 
* International Water Corporation, Pittsburgh, 
‘a. * International Water Supply, Ltd., London, Ont., 
Can. * Layne-Hisnpano Americana, S. A., Mexico, D. F. 
General Filter Company, Ames, Iowa 





CUT LABO 


ORE PROFIT, 
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Pst factor in construction toda 
imsure profits. And the easiest wa 
is to use power equipment 
fivity of your men. 
Equipment enables one man to 
r more. For example, a White 
one man speeds five wheelbag 
les per hour. One man with a W, 
@chine can rod off slabs to screed 
"vibrate the aggregate at the same : : 

Whiteman Floating-Finishing Ma erences 
s as much slab area as five men c aoe etjened for 
this machine also compacts the 
air pockets, resulting in a bette 

erely a few examples of better 
d more economically with White 
tractors discover new, cost-saving 
the machines quickly pay for themse 
pw you can make more money with 
the coupon now, it'sonmyour 


U 


WHITEMAN RODDING MACHINE 


pans screeds up to 20 ft. on centers. Vibrates, 
ddies and screeds in one operation. 


‘or detailed information 
iving Power Equipment. 


Lt os lela tle) See Reese 


URING COMPANY 
be, Los Angeles 26, California 


Please seta literature and prices on the Whiteman 
Power Buggy and other Whiteman Concrete Equipment. 


MANUFACTURING CO. 


3249 Casitas Avenue 
Los Angeles 26, Calif. 
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Insure Your Forms 
with 


WILLIAMS 


© CLAMPS 

““SUPER-HI"’ 
© TENSILE TIE RODS 
AND COUPLINGS 


COSTLY ERRORS 


Save Time and Money 






































for DAMS, BUILDINGS 
BRIDGES, FILTER PLANTS 
BATTERED WALLS, ETC. 


Williams _origi- 
nated the She- 
Bolt and Pig Tail 
Anchor (For de- 
tails write for 
Catalogue No. 
1600). 


Williams She Bolt 
and Super-Hi Ten- 
sile Anchors on 
Cantilever Forms 








You'll find 


THE DAVID WHITE 
UNIVERSAL LEVEL-TRANSIT 


IS THE MOST PRACTICAL ALL-AROUND 
CONTRACTOR'S INSTRUMENT YOU'VE EVER HANDLED 


ES, you'll be time and money ahead if you use a David 

White Universal Level Transit in connection with all 
your survey and checking operations — your building and 
road construction, It is a low-cost, extremely accurate, amaz- 
ingly rugged instrument. It quickly converts from level to 
transit. It's designed to provide maximum strength and pro- 
tection to all parts — assuring you constant precision over 
long periods of use. 

Among its many features are: Full 12” telescope with 25 
power coated optics, a patented ball-bearing race, lock and 
release lever system, easy perfect alignment adjustments, 
guarded horizontal circle, vernier accurate to 5’ vertical 
arc 3” diameter, Write today for complete information, 
Price, etc., and the name of our nearest dealer. 





Super-Hi Tensile Pig Tail Anchors 
and Couplings in Mass Concrete. 





Pig Tail Anchors set in 112” or 2” 
drilled holes in Rock or Shale 









, ‘ . Trade Mark 
We offer complete, prompt, repair service 


on all makes of instruments — levels, 
transits, theodolites, etc. 


Manufacturers of UT 7 L L , A tH 5 


INSTRU ENTS FOR ENGINEERS, 
eustahS .atee eeitoune FORM ENGINEERING CORP. 


315 West Court St. © Milwaukee 12, Wis. 1501 MADISON AVE 
re Pe eae ae 
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International Harvester Parts Depot, St. Paul, Minn., 1200 tons structural steel. 


of EVERY ALLIED BUILDING 


are the skill and equipment to get things done 


© The building above ... a typical Allied job ... shows 
accurate interpretation of the specifications into fabricated 


structural members ready for erection. 


Experienced Allied engineers, skilled riveters, and weld- 
ers moved with precision under unified control to execute 
its growth. Triplicate equipment in our three plants 
smoothed the flow of steel through the fabricating proc- 
esses. Finished structural members were delivered on 


location for erection. 


—— Your intricate building problems will find prompt so- 


al E UCTURAL lution at Allied. We have the skills and facilities, the men, 

L] Dd i OMPANIES and the urge to serve you well. Send your plans and spec- 
A 14498 
) Al E Bake 


ifications to us for estimates, 


L 
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dependable as a 
WEINMAN PUMP 


owecenimnenfienentiealitn el — Berean fe Pn aM eevee 


You can put complete reliance on 
what your WEINMAN  tepre- 


pumping requirements. His rec- 
ommendations are based on years 
of “shirt sleeve” engineering ex- 
perience in applied hydraulics. 
They are backed by an organiza- 
tion where every key man has at 
least 25 years of concentrated ex- 
perience with one product— 
PUMPS. His recommendations 
are free for the asking and you 
incur no obligation. Just write, 
wire or phone. 


for general 
pumping service... 
The WEINMAN Unipump 





For use where space is limited .. . 
may be mounted in any position... 
very compact. Capacities 10 to 1000 
G.P.M. Heads to 500 feet. For in- 
formative bulletin on UNIPUMPS, fill 
out the coupon below. 





Built hy Centrifugal Specialists 


The WEINMAN Pump Mfg. Co. 


296 SPRUCE ST. 0 mee ite 


I would like to learn more about WEINMAN 
Unipumps. Send Bulletin 726-C to 








city STATE 





sentative tells you about your | 








NOW! Curd and qutler work 


‘can be nryfitabee fs 


WITH CURB and 
tHe DOTMAR utter Paver 
@ Three men can pave five linear . 
feet a minute. Once over and it's 


done. Eliminates placement of divi- 
sion plates and face rails. 

















@ Any standard concrete mix from 1%” 
down, works perfectly. 








@ Makes standard, roll over on lip curb and 
gutter, curb alone, highway gutter, high- 
way dividing curb, highway widening 
strip. Choice of any screed and strike-off 
attachment furnished with each machine. 




















@ Lays sound, uniform smoothly finished 
concrete, to specifications. Pays for itself 
in first mile of paving. 








Send for literature. 


* Names on request. 


OUctmar 





Inc. 
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River Span, Alaina Biase a” 


CITY OF EAST ST. LOUIS, ILLINOIS 


NOW UNDER CONSTRUCTION 


HAZELET & ERDAL 


CONSULTING ENGINEERS 


CHICAGO ¢ CINCINNATI ¢ LOUISVILLE 
Fixed and Movable Bridges—Expressways—lIndustrial Buildings 
Dams—Design—Supervision—Reports—Surveys 
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SKILL ¢ INTEGRITY ¢ RESPONSIBILITY +« IN CONSTRUCTION 


America Progresses Through Construction . .. Construct by Contract ! 


THE ASSOCIATED GENERAL CONTRACTORS OF AMERICA, INC. 


BUILDINGS + HIGHWAYS «+ RAILROADS + AIRPORTS + PUBLIC WORKS 


More than 100 Chapters and Branches throughout America ¢ National Headquarters, Munsey Building, Washington 4, D. C. 
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. . ESTABLISHED 1900 


LA CROSSE DREDGING CORPORATION 


4 Y D Re A U L j C omnes cine Excavation—Pipeline Crossings—Indus- 


. - Mississippi River and Tributaries 








Cofferdam for River Construction—Lock and Dam No. 27 
D R E D G i Ni G Missouri River Pipeline Crossing—Shell Oil Company 
Z : Channel Excavation, Calumet and Little Calumet River— 
Typical Outstanding Jobs Corps of Engineers, Chicago 







e & 
Dams—Bridges—Steam and Diesel Power Plants—Sewage 


H E AV Y Disposal Plants—Stee! Sheet and Wood Piling 


Mill Creek Pump Station at Cincinnati—Corps of Engineers 
Cc Oo nN ST R U Cc T | Oo be Julien Dubuque Bridge—Dubuque Bridge Commission 

Alma Steam Power Plant—Dairyland Power Cooperative 

Havana Coal Transfer—Plant “C” Commonwealth Edison 


Typical Outstanding Jobs Seana 


LA CROSSE DREDGING CORP. 


General Offices: 310 S. MICHIGAN AVE. CHICAGO 4, ILLINOIS 
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Trinity White is a true portland 
cement made from selected raw 
materials. It has all the excellent 
portland cement qualities of 
strength, endurance and work- 
ability. Use Trinity by itself for 
whiteness—with pigments for purer, 
truer color values. Use it in archi- 
tectural concrete units, terrazzo, 
stucco. Trinity White Portland 
Cement — plain or waterproofed. 
Trinity Division, General Portland 
Cement Co., 111 W. Monroe St., 
Chicago; Republic Bank Bldg., Dal- 
las; 816 W. 5th St., Los Angeles. 


TRINITY WHITE 
PORTLAND CEMENT 











PROOF - not Guesswork 


Makes FWD America’s Foremost Heavy-Duty Truck 











Here’s actual operating proof in road maintenance service. This 


FW Ds can travel 50 miles or more to and from a job — and 
FWD Maintainer is doing a regular job — road-grading. With still do a day’s work. No wonder FWD trucks are the number 
front wheels pulling and back wheels pushing, you grade one choice of states, counties and municipalities — with indi- 
smoothly, steadily, even in loose sand or gravel. What's more, vidual fleets of over 300 units! 


WHAT FWOs 00 ON 
THE PROVING GROUND 


1 Highball over hilly 
curved roads! 
Slog thru mud — 
up to the bumper! 
Speed over 100-ft. 
unbanked circle! 
Twist over ditches 
— 18 inches deep! 

5 Drive up 6% grade 
thru 3-ft. of sand! 

6 Climb 70% grade 
from dead stop! 

7 Climb 8-in. beam 
from standstill! 

8 Drill pole holes to 
prove equipment! 

9 Speed safely over 
level highways! 





This is FWD's proving ground. This is your assurance that the 


An FWD climbs a 70% gradeon the proving ground. 
FWD you select has the stamina to insure long life without For all the facts, see your FWD distributor — or 
expensive mechanical breakdowns. write FWD direct. 
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An Inv it 


1 to 


THE FOUR WHEEL DRIVE AUTO COMPANY 
Clintonville, Wis. © Canadian Factory: Kitchener, Ontario 








him FOUR AND SIX WHEEL DRIVE TRUCKS 
t ‘ = a ‘ as 
We invis ests. Ask your wy can't get aW47; 1 case 
formance ra. Or ‘ Tw St 7. In eeiP solve 
visit to oUF he movie, 4 TD trucks ¢ . 
. you the ow FW 





how 
to shoy > 
you will see 


your heavy-¢ 


Matin G. Biew- 


President 


The Four Wheel Drive Au' 
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America’s Foremost Heary-Duty Truck 
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This idea book brings you. . . 








Design and Engineering 


Cost-saving practices in 


Put EXTRA Value In the design, construction 
This KENNEDY VALVE and rehabilitation of ne 


railroad structures 


HERE is a well-illus- I 
trated record of cur 
rent practices in the use 
of steel-piles for bridge 





piers... of pre-cast con- © The « 
crete reinforced bridge i 

analysi: 
slabs of rigid-frame a” 
and solid-deck bridges more ir 

and of other econom- ; 

ical procedures being Gon. 
followed in designing, the gre 


constructing and reps 
ing railroad structures. A p 


r- 






terial a 




























cal guide book for today’s Gacet crete st 
neer, it ce rs methods of treat 
ing railroad track; importance of panels 
soil mechanics in foundation de- * 
sign; design and rede tne of oe aligned 
tables; grouting and repairing of motion 
concrete and masonry structures, 
etc. 
a, HANDWHEEL, malleable iron, | © Form 
WHEEL NUT, below hend- non-heating design, largesize | UST PU A quizes 
wheel level to prevent burning Sor nen-clie, comfortable grip. JUST BLISHED form tie 
palm of hand on steam service. MODE plete lit 
“RN 
PACKING NUT, bronze, heavy — se 
Car, bronze, oih-comtar [. hood withstands pipe wrench str 
sri ‘iimesewes | RATLROAD i 
mum take-up on packing. provide increased packing 


PACKING, molded, graphited 


ee STRUCTURES a 





ond lubricated asbestos, de- STUFFING BOX, bronze, un- By CHARLES P. DISNEY, Consulting Engineer, formerly ee 
signed ond proved to main- usually deep to provide tight- Brida Engineer Central Reion. Canadian National Rail- | inside ' 
tain resilience and resist leak- ness without jamming pack- euthor of “Miesleas tae — ~~ es 
age for long periods. (i ing. Can be repacked under | z tie are 
pressure wide open. | 213 pages, 7% x 9%, $5.00 wall fa 


W RITTEN from 


years of rail- 


BONNET, bronze, large hexes | road experience, 


STEM, bronze, high tensile 
and torsional strength, 


Over 150 illustrations © The | 


the book covers 


(nnd 
° wr) ) 
fio! 





a naa lose to body increase rigidi i at the 1 
non-rising for limited Musaehonp 7 wes all important $Of railroad structures ees 
i i when hases of railroad pan 
headroom, also reduces ee eee eet. kiavieh aso .of Mintre- sve 
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work, stressing the application of a new grouting 
method to new construction 


aunt anne | SEE IT 10 DAYS FREE 


body ribs fit channels on disc to Pee ee ee ee oe ee Se a ee 
. ‘ McGraw-Hill Book Co., Inc., 
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| Send me Disney and Legget’s MODERN RAILROAD 
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= VALVE MFG. CO. |g Address | 
ss ) @: i! N 7 wed 1066 EAST WATER ST. a —on 4110 \ 
ELMIRA, NEW YORK 
i 


SS 

1 Company 
S VALVES + PIPE FITTINGS + FIRE HYDRANTS | | 
OFFICE-WAREHOUSES IN NEW YORK, CHICAGO, SAN FRANCISCO + SALES REPRESENTATIVES IN PRINCIPAL CITIES | 6 


Pa: 





Position NR-9-1-49 
This offer applies to U. S. only 


392 








Who ts 


LOW BIDDER? 


@ The contractor who recognizes that intelligent 
analysis of concrete form design is becoming 
more important, is in a better competitive posi- 
tion. Form work for concrete presents one of 
the greater opportunities for savings in both ma- 
terial and labor. A careful analysis of the con- 
crete structure to determine the re-use of form 
panels that can be handled to position, set, 
aligned, and later removed, will reduce effort and 
motion to a@ minimum, 


@ Form construction that is highly efficient re- 
quires closer attention also to the selection of 
form ties and auxiliary aids. SUPERIOR’S com- 
plete line of all types and capacities of form ties 
and clamps and other accessories offers the wid- 
est range of selection. 


® SUPERIOR’S CONE-FAST COIL TIE is an out 
standing form tie which provides al] of the re- 
quired features. The extended coil ends for se- 
curing cones (not threaded) eliminates the man 
inside the forms in thick walls and is essential 
for setting panels for thin walls. The ends of the 
tie are kept the required distance back of the 
wall face. 


® The bolt holder illustrated in use on the panel 
at the right keeps the bolts and washers on the 
panel when moved and in position to engage the 
Coil Ties assembled to the panel first erected. This 

| engagement of the bolts is easy because of the 
large square opening in the cone. 


®@ Cone-Fast (and Standard) Coil Ties are made 
for bolts 42” to 1%” in diameter with safe work- 
ing loads of from 5000 pounds to 36.000 pounds. 


Working parts—cones, bolts, and washers—are 
returnable for credit. 


* 


SUPERIOR 


CONCRETE 
ACCESSORIES, INC. 


1110 Wrightwood Ave., Chicago 339, Ill. 


Pacific Coast Plant—2026 Livingston St., 
Oakland 6, Calif. 
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. . - Send for SUPERIOR’S 
56-page catalog. It con- 
tains a valuable table for 
spacing studs, wales, and 
form ties... 


Seventy-Five Years of 


BUILDING A GREATER CHICAGO 





UNION STATION MERCHANDISE MART 
Federal Reserve Bank Bidg Chicago Calumet Pump and Blower House Chicago 
Chicago Temple Building Chicago Morrison Hotel Chicago 
North Side Sewage Treatment Plant Chicago Builders Building Chicago 
One North LaSalle Street Building Chicago 
Insurance Exchange Building South Chicago 
Travel and Transport Building, Century of Progress Chicago 
United States Housing Project Detroit, Michigan 
Sprague Warner Company Chicago 
Reception and Replacement Center Camp Grant, Rockford, Illinois 
Tantalum Defense Plant North Chicago, Illinois 
Camp Breckinridge Morganfield, Kentucky 
Pennsylvania Central and Chicago and Southern Air 
Lines Hangars, Municipal Airport Chicago 
Goldbatt Bros. Warehouse Chicago 
Die Casting Plant for Aluminum Company of 
America Hillside, Illinois 
Ridgeland Station Structures, Commonwealth 
Edison Company Stickney, IIinois 
Retail Store and Warchouse for Sears, Roebuck 
& Company Waukegan, Illinois 
Oak Park, River Grove and Edgewater Telephone Exchange 
Buildings for Illinois Bell Telephone Company Chicago 
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CIVIC OPERA BUILDING UNITED STATES POST OFFICE BUILDING 


JOHN GRIFFITHS & SON CONSTRUCTION COMPANY 


CHICAGO, ILLINOIS 
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Another Job Showing the 


ADAPTABILITY of 





Only standard ECONOMY forms 
were used in this low wall set-up. 


Use this nationwide | 


Form Rental and Engi- 
neering Service that 
saves costly Labor—Ma- 
terial—Time when plac- 
ing concrete for 


® Foundations and 
Walls 


® Water and Sewage 
Treatment Plants 


® Tanks—Circular 
and Rectangular 


® Bridges, Culverts 
and Box Tunnels 


Special forms fabricated to 
specifications — write or wire 
for complete information. 


ECONOMY FORMS CORP. 
HOME OFFICE: DES MOINES, IA. 


District Offices: 
Fort Wayne, Ind. 
Decatur, Ga. 
Dallas, Texas 


Denver, Colo. 
Los Angeles, Calif. 


Metuchen, N. J. 























AMERICAN 


AMERICAN SANDERPLANE # 


Belt Sander handles more 
work and does it many times 
faster than a hand plane. Sands 
the material down to a new 
clean surface. Two models 
—with and without dust 
collector bag. Well-balanced, 
powerful, efficient. 


AMERICAN SPEEDY SPINNER 


Disc Sander saves time on 
many jobs... small, portable. 
Semi - flexible disc allows 
many uses of the Speedy 
Spinner on curved as well as 
flat surfaces. Also, complete 
attachments for drilling, paint 
mixing, polishing—no extras 
to buy. Soon pays for itself. 


THE AMERICAN FLOOR 
SURFACING MACHINE CO. 

506 So. St. Clair St. 

Toledo 3, Ohio 

Please send complete descriptive literature 
and prices on the following—no obligation: 
O American Bele 0 American Speedy 
Sander Spinner 
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‘| UP-TO-DATE ON NEW PRODUCTS? 


For useful information that gets beneath the paint and appearance 
of new equipment and materials, be sure to read ENGINEERING 
NEWS-RECORD’s New Product Section in all regular weekly issues. 


Here, for example, you'll learn what a new piece of equipment will 
do . . . its capacities and power requirements . . . its dimensions and 
weight .. . its operational and maintenance features . .. as well as 
what it looks like and who makes it 


ENR’s New Products Section is written to help you cut costs, boost 
productivity Don’t miss it. 


ENGINEERING NEWS-RECORD © September 1, 1949 
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Engineered to Deliver the Lowest Cost Per-Foot-Per-Use 
For 
Superior 
Concrete 
Forms 


And for other concrete form 
job requirements, Harbor 
offers three more star per- 
formers, all backed by 
Harbor's name and Har- 
bor's reputation— 


xx 
SUPER-Harbord PLYCRETE 
—Grade-marked: EXT 
DFPA ® AA. For multiple re- 
use form work. Hot-press- 
bonded with phenol-type 
resin adhesive. ALL veneer 
jointed. All open defects in 
crossbands repaired. Re- 
humidified after pressing. 
Sanded smooth both sides. 
Edge-sealing and oiling 
optional x* 


Horbord PLYCRETE—Grade- 
morked: INTERIOR @ AA @ 
DFPA. Harbord PLYCRETE 
has the same veneer faces 
as SUPER-Harbord Ply- 
crete, but is bonded with 
10-cycle moisture-resistant 
gives instead of woter 
proof adhesives. Sanded 


smooth both faces. Will 






Trade Mork Registered Potent: 2 150,077—2, 150,098—2. 150.841 ond 2.343.740 


The Superior Multiple Re-Use Concrete Form Panel 


HARBORITE is today’s leading re-usable concrete 
form panel because: 1—Hard, check-free, durable 
overlay faces mean near-perfect concrete surfaces; 
2—Genuine SUPER-Harbord core-body (sanded 
smooth) means strength and durability; 3—Overlay 
has a “tooth” for oil, sealer, lacquer, and a slight 
absorptive liner effect which reduces pit voids; 4 
Harborite’s reddish-brown face will NOT bleed or 
discolor concrete. 






VERLAY FACE Specify Harborite the concrete 


withstand many re-uses. form panel which can be used again 
Factory edge-sealing ond EnuINE and again until literally worn away. 
oiling optional. 


ane anor Harborite sizes: Widths—36” to 48”; 
Lengths—96” to 144”; Thicknesses 
Desnanerant 14” to Lvs”. Thickness tolerance 
”". Edge-sealing and mill-oiling 
optional. 


* 


Harbor PLYFORM—Grade- 
marked: PLYFORM @ DFPA 
© BB. Bonded with water- 
resistant 10-cycie gives 
{not waterproof). Both 
faces are BB (solid) veneer, 
free from open defects. 
Sanded smooth. Factory 


edge-sealing and oiling HARBOR PLYWOOD CORPORATION, Hoquiam, Washington 


optional. 


© overvay Fact 


For information concerning Harborite and other Harbor Concrete Form Panels, contact 


— or any of the following — 


OISTRIBUTORS—California - Geo. E. Ream Co., 235 S. Alameda St., Los Angeles 12; Harbor Plywood Corporation 
(of California), 540 Tenth St., San Francisco 3 Colorado ~- Donald B. Richardson, 1650 Eleventh St., Denver 4 
District of Columbia - Harbor Sales Co., Inc., 4th and Bryant Sts. N. E., Washington Florida - Harbor Plywood 
Corporation, 2355 Dennis St., Jacksonville 4; Harbor Plywood Corporation, Box 265, Buena Vista Sta. (3627 N. E. Ist 
Court), Miama 37; Harbor Plywood Corporation, P. O. Box 2168 (802 No. Rome Ave.), Tampa | Georgia - Harbor 
Plywood Corporation, 1161 Ridge Ave. S. W., Atlanta 3 Winois - Harbor Plywood Corporation, 1444 W. Cermak 
Road, Chicago & Indiana - E. W. Comp Plywood Co., Inc., 100! E. New York St., indianapolis 7 Kentucky - 
E. W. Camp Plywood Co., inc., 825 S. 9th St., Louisville 2 Maryland - The Harbor Soles Co., inc., 1501 S. Warner 
St., Baltimore 30 Massachusetts - Kimball Lumber Co., 148 Waltham St., Watertown; Lawrence R. McCoy & Co., Inc., 
332 Main St., Worcester 8 Missouri - H. H. Horton, Harbor Plywood Corporation, 1301 R. A. Long Bidg., Kansas 
City 6; Fry-Fulton Lumber Co., 148 Carroll St., St. Louis 4 Nebraska - W. R. Stelzer, 200 Foster-Barker Bidg., 
Omcha 2 New Jersey - J. R. Quigley Co., 811 Market St., Gloucester City New York - Plunkett-Webster 
Lumber Co. Inc., 815 East 136th St., New York 54; Plunkett- Webster Lumber Co. inc., 271 North Ave., New Rochelle; 
Kimball Lumber Corporation, P. O. Box 625, Schenectady Ohio - E. W. Camp Plywood Co., Inc., Commerce at Plum 
St., Cincinnati 2 Pennsylvania - J. R. Quigley Co., Front and Railroad Sts., Cressona; J. R. Quigley Co., 1290 S. 
Cameron St., Harrisburg; J. R. Quigley Co., 309 Harrisburg Ave., Lancaster; J. R. Quigley Co., 1028 N. Delaware Ave., 
Philadelphia 25; G. A. Whitmeyer, Harbor Plywood Corporation, 1028 N. Delaware Ave., Philadelphia 25; Wholesale 
Distributing Co., 36th St. and A. V. RK. R., Pittsburgh 1 Washington - Horbord Mercantile, Port Dock, P. O. Box 998, 
Aberdeen; Lundgren Dealers Supply, P. O. Box 1373 (440 E. 25th St.), Tacoma 1 


A FEW EXTRA COPIES OF THE “BUILDING A GREATER AMERICA” ISSUE 
ARE AVAILABLE ON A STRICTLY FIRST COME FIRST SERVED BASIS. 


If you'd like one (or more) copies, mail the adjoining coupon today to R. F. Boger, 
publisher, ENGINEERING NEWS-RECORD, 330 W. 42nd St., New York 18, N. Y. 


R. F. BOGER, PUBLISHER, ENGINEERING NEWS-RECORD 
330 West 42nd Street, New York 18, N. Y. 


Please send me copies of the “Building a Greater America” Issue at $3.00 per copy. 
Name 

Company 

Street 

City 


Payment Enclosed Bill Me Later 


396 















MONEY-MAKING 


5 oe 


CMC 56-S TWO-YARDER 


Specifically designed to facilitate increased 
Central Plant production on big jobs or in 
commercial plants. Advanced CMC engineer- 
ing and features assure FASTER, SMOOTH. 
ER. and MORE EFFICIENT operation 
Equipped with Timken Bearings throughout 
Renewable hardened steel drum tiners and 
hard alloy coated discharge buckets insure 
extra long life Hydraulic finger-tip con- 
trolled charging and discharging. 


CMC 11S and 16S Four Wheelers 


End or side discharge. Furnished in optional 
truck mountings Compact construction for 
easy trailing and spotting on job. Timken 
roller bearing. Machined drum trucks. Im- 
proved stabilizers 


a 
} 


CMC 6-S TRAILER 

HERE IS THE MOST VERSATILE MIXER 
ON WHEELS. Superior CMC design assures 
faster charging This high-speed non-tilt 
unit incorporates all the plus-value features 
that have made CMC mixers ‘‘tops in the 
field." 


Write today for latest illustrated catalog 
and prices. 
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BUILDERS OF RAILROADS 


CALIFORNIA TO PENNSYLVANIA 
ALASKA TO TEXAS 


CONSTRUCTED + MAINTAINED + REHABILITATED 


WM. A. SMITH CONTRACTING CO. INC. OF MISSOURI 
1401 FAIRFAX TRAFFICWAY, KANSAS CITY, 15, KANSAS 


WM. A. SMITH CONTRACTING COMPANY OF CALIFORNIA 
108 WEST SIXTH STREET, LOS ANGELES, 14, CALIF. 


WM. A. SMITH CONSTRUCTION CO. 
P. 0. BOX 1631, HOUSTON, 1, TEXAS 
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* Concrete pour begins for the first track 
deck on the upper level of the Long Island Rail 
Road bridge over Van Wyck Expressway in & 
Jamaica, N. Y. 


® Placing concrete made with Lehigh Early 
Strength Cement. Concrete in the footings and 
abutments of substructure was made with 
Lehigh Portland Cement. 


Progress speeded 
with LEHIGH 
Early Strength Cement 


THE NEED - Widening Van Wyck Avenue for New York City’s new ten-lane 


$ = = expressway to Idlewild Airport. 
; oe THE PROBLEM « To make 1635 train movements daily while extending the 
ae 


Long Island Rail Road 13-track double-deck bridge over the wider 
highway. 

THE SOLUTION * Exhaustive preliminary study by the Long Island Rail Road 
and the New York State Department of Public Works in preparing 


* Four days after placing concrete, the first plans and specifications—and the contractors’ skill in executing these 


track wos in use. In less thon a week, the deck plans with the right construction methods and the right materials. 
supports this huge locomotive crane © e 

. - Arthur A. Johr Ye - re = A : f 
eee ana & Hanger alata ni Just as Lehigh Early Strength Cement is proving to be the right ma- 
* READY MIXED CONCRETE: Transit Mix terial for the new concrete track decks on this structure, so it may 


Concrete Corp., In m < i E 
be the right material for your next job . . . to insure greater con- 


venience, more speed or lower costs. Whatever your cement require- 
ments, there are Lehigh Cements to fit them. Our Service Department 
will be glad to help you with any specific problem. 


LEHIGH PORTLAND CEMENT COMPANY 
ALLENTOWN, PA. CHICAGO, IIL. SPOKANE, WASH. 
LEHIGH MORTAR CEMENT + LEHIGH PORTLAND CEMENT + LEHIGH AIR-ENTRAINING CEMENT * LEHIGH EARLY STRENGTH CEMENT 
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i Dratting Materials 


as The miracle of modern mass production and construction 
could never have happened had master plans and draw- 
ings been passed from hand to hand. Only their creation 
on superior original materials—and their multiplication 
by prints on sensitized paper and cloth—has made possible 


the progress, speed, and accuracy we now enjoy. 


Since 1895, POST has had a vital and leading part in this 
progress through the furnishing of those original materials 
and the sensitizing of papers and cloths for all types of 
machines and methods of reproducing plans and draw- 
ings. POST is in its 54th year of “better” service and 
supply to management . . . engineers .. . architects . 4 


draftsmen ... who must have the finest. 


MANUFACTURERS of BLUE PRINT PAPER, 
BLACLINE and VAPO, DIRECT PROCESS printing 
papers and cloths, REPRODUCTION CLOTH, 
REFAX photographic material, ALL DRAFTING 
MATERIALS, ENGINEERING and SURVEYING 
“age ge 3 supplies and equipment. 


THE FREDERICK POST COMPANY 
3650 NORTH AVONDALE AVENUE + CHICAGO 18, ILLINOIS + + Detroit + Chicago + fouston + Los Angeles + Milwaukee 


Distributors in all Principal Cities 


FOR EVERY PLAN YOU MAKE — =— =— THERE’S A PAPER BY 








Highway safety begins at the road-surface. Roads built 
with Tarvia* road tar have a slightly granular, 
‘*tractionized”’ surface which gives car tires a better 
grip—even under unfavorable driving conditions. 

Don’t overlook this safety factor when laying out 
your highway program. For safe, long-lasting roads, built 
at considerable savings, you can count on the use of 


Tarvia* road tar. The Barrett field man is at your service. 


THE BARRETT DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N.Y. 


= eo 
arVia 
Reg. U. 8. Pat. Of ~. ROAD TAR 


New York * Chicago * Birmingham * Detroit * Philadelphia « 
Boston * Rochester * Columbus * Youngstown * Ironton, O. * 
Syracuse * Buffalo * Bethlehem, Pa. * Portland, Me. * Bangor, Me. 
* Norwood, N.Y. * Oneonta,N.Y. * Elmira,N.Y. * Cromwell, 
Conn. * Norwich, Conn. * In Canada: THE BARRETT CO., LTD, 
Montreal * Toronto * Winnipeg * Vancouver. 
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UNDERPINNING 
WASHINGTON, D. C. 





STEEL CYLINDER PILES 
LANCASTER, S. C. 
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HEAVY SHORING MINE SHAFT H BEAM PILES & COFFERDAM 
PITTSBURGH, PA. DOVER, N. J. STEEL SHEETING NEW YORK, N. Y. 
GOSHEN, N. Y 
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155 EAST 447 ST. CONTRACTORS NEW YORK 17,N.Y. 











NEWS-RECORD INDEXES: 


€ Index 1913—100 
500 


History and Use 


index —1913 = 100 
500 





> ENR Construction — 


Cost Index 


Although ENGINEERING News 
Recorp began the systematic report 
ing of materials, prices and wage 
rates in 1909, it was not until 1921 
that it established the ENR Construc 
tion Cost Index to measure the com 
bined cffect of wage and _ price 
changes on the value of the construc 
tion dollar. The most violent up 


=IT’S NEW=IT’S GOOD=IT’S GLEDHILL 





“HI-LIFT" 
ROAD GRADER 
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“ENR Building 
Cost index 





heaval on record for construction 
prices had just occurred. Led by 
steel, prices had skyrocketed early in 
1920, only to collapse in July. By 
the end of 1921, prices were down 
twice as far as they had shot up the 
previous year. 

It was a time, certainly, when the 
need was great for an intelligence sys- 


@ Especially good for high banks 


@ Sturdily built—best materials 


@ Advanced design, 


simplified 


leaning wheel construction 


THE GLEDHILL roan macuinery co. 


GALION,. OHIO 
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tem, organized to detect and observe 
construction cost movements and 
trends. 

ENGINEERING News-Recorp 
lished the ENR Construction Cost 
Index for the first time in the issue 
of July 21, 1921, pages 127-128. New 
values have been computed and pub 
lished monthly since. A complete 
tabulation of these monthly values 
from 1914 to 1949, plus yearly values 
back to 1903, is a part of this article 
(scc Pp 42] iF 


pub- 


What and why of ENR index 


An index is a measuring device. It 
has been likened to a thermometer 
or steam gauge. As good an analogy 

perhaps a better one—is the sur- 
veyor's system of measuring altitude 
from fixed bench marks. These alti- 
tudes can be determined according 
to how much they are above or below 
sca level, or they can be determined 


according to how much they are 
above or below a designated fixed 


local base, arbitrarily valued at 100. 
In either case, being related to a 
common known base, they are related 
to each other : 

An index always measures the ef- 
fect of two or more variables working 
in combination. Degree and direc- 
tion of change in a single variable 
are shown by straight percentages or 
relatives. The problem becomes 
more technical, however, when vou 
want to know the combined effect, 
say, of board feet of lumber, tons of 
steel, barrels of cement and 
hours of labor 

This calls for an index. It caused 
the ENR Construction Cost Index to 


be develope d. 


man 


This index was designed as a gen- 
cral purpose construction cost index 
that would measure the basic ground- 
swells in construction costs. It is a 
weighted aggregative index with a 
fixed base, made up of selected quan 
titics of construction matcrials and 
labor, multiplied by their actual 
prices. It was constructed so that its 
base is a hypothetical block of con- 
struction that cost $100 in 1913. 

This block was made up of four 
dominant clements of construction 
in the following amounts: 






25 ewt. of steel at $1.50 $37.50 38 
6 bbl. of cement at $1.19 $7.14 7 
0.6 Mft bm of southern 
pine at $28.50 $17.10 17 
200 man h of com- 
mon labor at $0.19 $38.00 8 
Index base, 1913 $99.74 100 


Because the index was designed to 
indicate the basic underlying trend 
of construction cost in the United 
States, construction matcrials were 
used that least influenced by 
purcly local conditions. These mate 


were 
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tials—stecl, cement and lumber— 
were also selected because — they 
promised the most stable relation 
to the whole economy and to its 
price structure. Any material that 
might go partly or wholly out of use 
would obviously jeopardize the future 
of the index. 

A second basic requirement was to 
arrive at a correct balance of the rela- 
tive importance of the four elements 
in the index, that is to fix its ““weight- 
ing.” For this purpose, total U.S. 
annual production of steel, lumber 
and cement was examined, plus the 
number of common laborers, exclu- 
sive of farm workers. 

Potal production and non-agricul- 
tural common labor were taken, in- 
stead of only the amount of steel, 
lumber, cement and labor used on 
construction work, because construc- 
tion operates within” the whole 
economy and not just in. its own 
segment of it. In the case of steel, 
for example, even if it had then 
been possible to segregate from the 
total the amount used on construc- 
tion, an indeterminable error would 
have been introduced by using the 
latter. Construction cost is influenced 
directly or indirectly by the cost of 
machinery and tools, by the demand 
for armor plate and rails and by the 
export demand. It was, therefore, 
desirable to take into consideration 
the entire production. The same was 
truce in lesser degree for lumber and 
for cement. 

As to labor, its shift from one in- 
dustry to another was of such nature 
as to necessitate considering the total 
for common labor (exclusive of that 
on the farm) in determining the 
part it played in construction. cost. 

The vears 1913, 1916 and 1919 
were selected to secure figures for 
materials production. The average 
production of steel for these years 
was about 33,000,000 tons; for ce- 
ment, 90,000,000 bbl.; for lumber, 
the average production of 1913 and 
1916, according to government fig- 
ures, was 42,000,000 M ft. b.m. The 
number of common industrial laborers 

1910 census) was 4,000,000. These 
mounts of materials and labor were 
then multiplied by 1913 prices, with 
the result shown in the following 
tabulation. This also shows the per- 
centage relation to the whole for 
cach element. Thus: 


33,000,000 tons steel at 


$30.00 - $990,000 ,000 24.2 
90,000,000 bbl. cement at 

$1.19... 107,100,000 2.6 
42.000,000 M. ft. b.m 

lumber at $28.50 1,197,000,000 29.2 
1,200,000,000 man days 

at $1.52 (8 hr 1,822,000,000 44.0 


$4,116,100,000 100.0 


Prices used were 1913 average for 


LS Aah a 
MODEL 60 


MODEL PX-6 
EXTERNAL 
VIBRATOR 
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WHITCOMB 80-ton Diesel Locomotive spotting cars in the railroad yard 
at Fort Randall Reservoir Project, Pickstown, S. D. 


NO JOB IS TOO BIG FOR THESE POWER-PACKED, 
ECONOMICAL, ” ‘"ROUND-THE-CLOCK” WHITCOMBS 


WHITCOMB LOCOMOTIVES have played and will play an impor- 
tant role in BUILDING A GREATER AMERICA. For these rugged, 
powerful locomotives have seen action on most of America’s great 
engineering projects—its mighty dams, its tunnels, waterways, roads, 
flood control projects. Whitcomb Diesel Locomotives help make big 
projects possible, help get big jobs done on time and at a profit. Whit- 
comb Locomotives provide the untiring, sure-footed power that big 















jobs call for. 





And, you'll find Whitcomb Locomotives on small projects, too. For 
the full range of sizes available make Whitcomb power and economy 







available for jobs of every size. 






WRITE for illustrated literature, full details on Whitcomb Diesel Mechanical 





and Diesel Electric Locomotives from three to ninety-five tons. 






af? WHITCOMB LOCOMOTIVE CO. 
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Faboidlany of WWE BALDWIN LOCOMOTIVE WORKS 
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stecl, Pittsburgh _ base; 
“Pittsburgh-plus” pricing then was 
n effect in steel); Cement, net bbl 


| fob Chicago, exclusive of bags; lum 


| ber, New York base (3x12 to 12x12 


southern pine; labor, rates paid blast 
furnace laborers (ENR construction 
common labor rates, not availabl 


| prior to 1921, were used thereafter). 


It will be noted that the percent 


ages tabulated above, representing 


roughly the actual total “use” of th« 


four clements in a_ sclected average 


vear, are not the exact percentages 









chosen for the index. The differences 


represent the “weighting,” which was 
irrived at by judgement, based on a 


| careful analysis of the relative im 


portance of the elements in construc 
tion, in turn based on the opinions 
of many experienced construction 
authorities. 


Index kept simple 


The decision to keep ENR Con 


| struction Cost Index so simple was 
| based on this reasoning 


a. The three materials selected were 
and still are) governing cost fac 
tors because of their predominat 
ing use in construction Vheir 
continued importance was also as 
surred since none was likely to 
go out of use 

b. Price movements of all three arc 
either national or broadly regional 
in scope, and applicable to gen 
eral construction throughout th 
country They also promised a 
representative relation to the price 
structure of the overall national 
economy 

». Reliable price quotations wer¢ 
(and still are) available prompth 
for all three so that the index can 
be computed swiftly, giving. it 
maximum timeliness. ‘This means 
that changes in price movements 
and overall trends are detected as 
soon as they occur and when the 
knowledge of them is most use 

| ful 

d. While there might be some 
weaknesses in an index based on 
a small number of components, 
it was felt that the greater the 
number of elements to be priced, 

| the greater the time lag would 

be between verifying correct 
prices and releasing the com 

puted index Also, and an im 

portant consideration, the more 





clements to be priced, the more 
expensive the index would be to 
maintain, and the greater the 
danger of its collapsing of its own 
weight 

e. Finally, an index made up of 
fewer clements or components 1S 

more sensitive than one made up 

ot 


many 
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In the 28 years since the ENR 
Construction Cost Index was estab 
lished, four mimor modifications have 
been made to meet changing condi- 
tions in the materials and labor mar- 
kets as follows: 

Lumper: In 1936, the price of 12- 
in. long leaf yellow pine timbers, used 
in the “index, was replaced by a com- 
posite 20-cities price’ average of 2x4 
Douglas fir and southern or local pine, 
S4S, carload lots. The weighting given 
to lumber was adjusted on the basis of 
1936 averages, and on the difference in 
price level of the old and new lumber 
price series, so that the 1936 ENR 
Construction Cost Index value aver- 
age would not be changed. The 
weighting thus changed from 0.6 M bd. 
ft. 12x12 LLYP at New York City to 
1.088 M bd. ft., ENR 20-cities com 
posite average price for southern pine 
and Douglas fir 2x4 S4S. 

Ihe only long-time lumber 
records available are based on long 
leaf vellow pine. In the 1930's, how 
ever, price quotations for 12x12 size 
in this species did not reflect an active 
market. In fact 12x12 LLYP timbers 
disappeared from the market. 

The 20-cities, 2x4 fir and pine lum- 
ber price scries was selected with the 
advice of the lumber associations as 
the best to reflect an active market 
and give a superior measure of na- 
tional movement in lumber prices. 

To test the effect of this substitu- 
tion, both lumber series were com- 
puted and reported for an en 
period of three years, 1935-'37. These 
are shown in the ccianiie table. 


price 


Splicing in New Lumber Series 
(Overlapping Calculations) 
ENR Construction Cost Index —1913 =100 
Using 2x4 S48 Douglas 
fir and southern or 
local pine 
1936 1937 
201.23 221.20 
201.33 222.05 
201.63 224.75 
202.80 231.35 
204.05 233.45 
205.08 237.25 
204.80 239.90 
208.48 240.65 
208.88 241.62 
211.53 241.90 
211.50 241.40 
215.70 241.05 


Using 12x12 LLYP 
1935 1936 1937 
198.72 199.48 
196.02 201.20 2: 
194.26 201.20 
194.50 202.20 : 
194.06 203.40 2: 
194.78 204.60 2° 
195.18 204.40 : 
195.10 208.10 242 197.45 
195.10 208.10 2 197.30 
195.10 211.50 : 55 197.50 
194.90 212.70 2 197.35 
194.90 220.05 2 197.20 


1935 
198.22 
195.07 
194.41 
194.65 
193.96 
196.73 
197.43 


195.22 206.41 236.41 196.44 206 42 2 23 234 71 


STEEL: In 1938, Pittsburgh “plus” 
pricing of stecl was ruled out. <A 
weighted average of steel prices at 
Pittsburgh, Gary and Birmingham 
(based on relative shipments from 
the three mills) was substituted for 
the old Pittsburgh mill price series, 
effective with the August, 1938, ENR 
Construction Cost Index. No change 
in stecl component weighting was 
necessary 


GMs latte 


for profits 


BUY BROWNHOIST 


BUCKETS! 


\ 
Check Your bucket when you find your 
x 
materials handiing costs on the up- 


grade. If it isn’t.doing its part, better 


change to a Brownhoist Bucket. For 


coal, ore, sludge, slag, rock or clay, 


Brownhoist Builds Better Buckets! 
They’re engineered to take 
full bites, year after year with 
trouble-free operation. Bumps, 
shocks, stress and strain they 
take in their stride. 

Available in rope-reeve, 
power wheel and 

link type. Write 

for latest catalog 

of Brownhoist 


Buckets and features. 


CLAMSHELL BUCKET 250 TON WRECKING CRANE 


SOMES MA MIR TPS 


Ne RENEE NAAN RNA NOY, SIRE NRG 
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COAL-ORE BRIDGE 


INDUSTRIAL BROWNHOIST CORPORATION ° BAY CITY, MICH. 


BAILEY METERS | 
AND CONTROLLERS 


FOR SEWAGE TREATMENT 
AND WATER SUPPLY... 


. @ Venturi Tubes, Weirs, 
\ Flumes, Nozzles and other pri- 

i} mary elements; Mechanically 
jjand Electrically operated 
Registers and Complete 
Automatic Control Systems. 


BAILEY METER COMPANY 
1029 IVANHOE ROAD e CLE'’ELAND, O. 
i Bailey Meter Co. Ltd., Montreal, Canada 
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CONCRETE 


(Since 1915) 


“GUNITE” 


FOR + STEEL PLATE LINING + STEEL EN- 
CASEMENT + BUILDING NEW WALLS + 
LINING WATER RESERVOIRS, TUNNELS 
AND SEWERS + PLATE LINING OF STEEL 
STACKS, BUNKERS, DUCTS + REPAIR OF 
DISINTEGRATED CONCRETE AND MASONRY 
* CANAL, DITCH AND DRAIN LINING 


GUNITE CONCRETE & CONST. CO. 
1301 Woodswether Rd., Kansas City 6, Mo. 


District Branch Offices 


R. N. Turner, Dist. Mgr., 228 No. LaSalle 
St., Chicago 1, Ill.; B. H. Mueller, Dist. 
Mgr., 6625 Delmar Blvd., University City, 
(St. Louis), Mo.; Philip D. Barnard, Dist. 
Mer. 2036 Addison, Houston 5, Tex. 


Branch Offices: Denver, Dallas, New Orleans 
See our catalog in Sweet’s 

















































































TIC Pneumatic TOOLS 





A New ECONOMY 


for ELECTRIC—GAS—WATER COMPANIES, 
MUNICIPALITIES and CONTRACTORS 


ATLANTIC PNEUMATIC 
PIPE DRIVER 
















Pays for Itself 
on the First Job. 
Drives pipe under- 
ground 25 feet an hour. 


Up to 2” pipe through ordi- 
nary soil. Drives under high- 
ways, abutments, lawns, etc., 
without excavating. No delay 
coupling added lengths; no burred 
pipe ends. ° 


NO TRENCHING, 
OR SURFACING. 


Takes Power from Standard Paving Breaker! 
A SIZE FOR EVERY SERVICE 


Only 3 parts: Driving point, driving head, 
driving shank. Weighs only 8 Ibs. Standard 
sizes fit from 1” to 2” standard pipe. Special 
sizes for extra heavy pipe. Shank fits standard 
pavement breakers. Lasts for years. Pays Divi- 
dends over and over again. Acme of simplicity 
and low cost! Made from Select Steel. Specially 
Heat-treated to Withstand Heavy Blows. 
Specialists in Tool Steels for chisels 

drills, blacksmith tools and Alloy steels for axles, 


bolts, pins, pistons and shofts 
Non-tempering tool steels for greater safety and speed 


Universal Joint be- 
tween driving head 
and shank widens 

working angles, 
simplifies driving 
in small spaces 


BACKFILLING 





High Grade Hardwood 
SURVEYOR STAKES 


Stained Yellow Bound 
with Steel Strapping 


Engine Driven Dredge Pumps 
Close Coupled-Timken Bearings 


Write for New 
Bulletin No. 45 






In 1h 





Prices net F.O.B. 
Cumberland, Md. 


BUCHANAN LUMBER CO. 


CUMBERLAND, MD. 


Especially suited to small Dredges 
with 4", 6” or 8” Pumps 


ERIE PUMP & ENGINE WORKS 
152 Glenwood Ave., Medina, N. Y. 
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Cement: In mid-1948 cement went 


off basing point pricing with con 
siderdble readjusting in cement prices 
in areas distant from mills. An aver- 
age of bulk cement prices, in the 20- 
cities for which ENR quotes prices, 
proved so close to the Chicago cement 
price hitherto used in the index that 
the new 20-cities average was adopted 
in July, 1948, without any 
in weighting. 

Lasor: The original use of com 


change 


mon labor in the construction cost 
index was based on the belief that 
it set the trend for all wage rates. 


Actually during the first world war, 
again during the “pump priming” days 
of the Thirtics and again after the 
second world war, common labor wages 
climbed much faster percentagewise 
than did skilled wages. 


lo measure the effect of this 
divergence between common = and 
skilled wages, ENGINEERING News 


Recorp in 1938 established the ENR 
Building Cost Index in which the 
labor component is based on the ENR 
20-cities series for skilled labor wages 

an for carpenters, 
lavers and iron workers. 

lo establish the weighting for labo 
in the ENR Building Cost Index, the 
ENR skilled wage for 1913 
was divided into the labor component 
of the ENR Construction Cost Index 
for 1913. This gave the number of 
hours, 68.38, for weighting skilled 
labor to a Building Cost Index basc 
of 100 for 1913. 


1 
IvCTage brick 


average 


Recheck of weightings 

A number of users of indexes have 
assumed (incorrectly) that the ENR 
cost indexes were based on the quanti 
tics of materials used in construction 
in 1913. In this belief they have 
asked if these original weightings 
should be adjusted to quantities of 
materials now used. Actually the base 
used was broader, cconomically, than 
the above assumption. Even it 
will be well to examine what has hap 
pened to the relative positions of these 
components while their amounts re- 
mained fixed but their prices changed. 

Using all steel production, all 
Portland cement production, all lum 
ber production, all non-agricultural 
workers, and pricing them in 1913 
(original base), 1933 (depression 
low) and 1948 (postwar peak) prices, 
the following ratios result. 


$0, 


1913 1933 1948 
Actual Actual Actual 
ENR ENR ENR 
Theo- Constr. Theo- Constr. Theo- Constr. 
retical Cost retical Cost retical Cost 
Base Index Base Index Base Index 
Steel . 24 38 20 24 22 16 
Cement 3 7 3 6 2 4 
Lumber, 29 17 18 17 24 22 
| Labor 44 38 59 53 52 58 
Combina- 
tion 100 100 100 100 100 100 








When the index was designed in 
1921, students of prices believed that 
as steel goes so goes the nation, that 
steel prices controlled or dominated 
all prices. For this reason the stecl 
weighting in the index was increased. | 

Today, most observers will agree 
that labor's wages have taken over 
this controlling position in _ price 
movements. And, as the above tabula- 
tions show, this situation is reflected 
by the index. In effect it has moved 
with the times. 


\ second test—pricing only struc- ee 

tural and reinforcing steel shipments, J ‘ > ja TT ail 

all Portland cement, 65 percent of 4 EY er iB 
all lumber production and the BLS , 

estimate of contract construction He ed 
| a 
5 M-3 inch 
1933 1933 i948 1948 


labor—shows these ratios: 
Actual Actual Actual Actual / om 
ENR ENR ENR ENR an ' e 
Theo- Constr. Bidg. Theo- Constr. Bidg. . , Ss = ‘ 
retical Cost Cost retical Cost Cost | 1 se 
Base Index Index Base Index Index 


Stee 21 4 7 17 16 21.5 
Cemer ti 6 7 > 4 5 
Lum 26 7 19 32 22 29 
abor 47 53 47 46 5s 445 
| 
= - - | 
Combination 100 100 100 100 100 100 | 





Considering that the concrete ag 
gregates, rock, sand, gravel and the 
great yardages of excavation are not 
represented in the above “construc 
tion’ materials quantities, the high 
labor ratios appear to be fully justi- 


FAST PRIMING! 


This Pump Primes at 25 foot Suction Lift 
in 61 seconds. 

















fed. Competing with lumber today 
are new products not existing in 1921. H iG H Pp R | Mi N G! 
(plywood and the various building : 
needs) Since these si a ee , Gorman-Rupp featured High Priming in 
sented in the index directly, lumber : 2 
C sie aes adenine ainiies  gatiailch. tap. Olas demonstrating pumps at the Road Show. 
can OW Carry TC elg 
x index than justified by its own pro- 
L duction alone. Steel and cement may 1 
n have receded too far in their relative HANDLE DIRTY WATER! 
- influence, and lumber adv: 00 =; 
5 pie gat Res an : vast the This Pump will handle whatever | muck 
of obvious major disadvantages of weight passes the suction strainer. There is noth- 
“¢ changing mid-stream. ing to clog. 
im The ENR Construction Cost and 
it Building Cost Indexes measure trends 
P in basic costs of construction mate- D EE p & N DA B | L j TY! 
se rials and labor without any correction ph 
rC- up or down for low or high produc- Always the most simple design -- always the 
d. tivity’ of management and labor on most in dependability. 
all the construction job. In times when 
m- this productivity is low, as in_ post- 
ral war periods, selling prices of construc- | Gorman-Rupp Pumps meet A.G.C, 
13 tion (as represented by contractors | standards in every respect. Every 
ion bids or final costs of structures in Pump fully guaranteed. 
CS, place) will be relatively higher than 
the index. | Write for the new Contractors’ 
| 


At the other extreme, during a de- 
tual pression, when productivity is high 
and bidding competition — painfully 


Bulletin 8-CP-11. 


onstr. 





ik harp, the selling price of finished 
: RMAN 
y construction will pull down below the THE GORMAN-RUPP COMPANY 
4 material and labor cost trends meas- SPlupe 
22 ured by the ENR cost indexes. ce MANSFIELD, OHIO 
oa In between, when productivity oa 
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changes are less extreme, these in- 

dexes have established a long history 

of accuracy in predicting degree as 
’ well as direction of change. 

Special purpose indexes exist 
which measure construction selling 
prices. More are needed. The extent 
to which these varv above or below 
the ENR Construction Cost Indexes 
gives a rough measure of construction 
productivity. 

The value of a cost index is meas 
ured by how much use is made of it. 
Examples are given beginning on 
p. +06 of the uses on record that 
are made of the ENR Construc- 
tion and Building Cost Indexes. First 
however, the paragraphs that follow 
immediately give a quick review of 
what clements to consider in using 
1 cost index. Thev show also how 
these elements apply to the ENR 
Cost Indexes. 


Types of indexes 


/ cuts operating costs ‘ Some indexes are founded on abso 


tive indexes, some unweighted, some 
weighted. The ENR = Construction 
and Building Cost Indexes and most 
other construction cost indexes are 


, . lute values, specified quantities and 
heats faster : ; actual prices. These are the aggrega 
hy applies material more accurately a aN 


FULL CIRCULATING SPRAY BAR 1 valy 1 we h ¢ d igegeregaty l > 
5 C INGCXCS, Col 
>} y Maste Distr s \ s Vy stops Ww T r line Vv 2 >> > 


re eed cee Mecen Clon too, the "Spray Master” single / structed with actual quantities, priced 
Spray Bar up to 24 feet in width. This valve can be turned to “Fill” to fill its and repriced. This type of index has 
Spray Bar circulates by vacuum not vn tank “Transfer” to trans : the advantage that the base year can 
pressure, therefore insures ful ! rials from one tank to another. be shifted at will, 1913 100. 1926 

eek eRe hse FOR EFFICIENT SPRAYING—for building or 100, 1939—100, for the quantities 


\ enn acetine: atelatmirs, ilu hte ae 
done by pressure. | ighways, the pray Ma 


or weightings are the same in cach 
st ibor saving unit } 


” pl year. It is a direct type of index, and 
ONE VALVE CONTROL—one single valve i i indle all bituminous ma- ; 


. nile . i. , 
controls all the operations of the terial er o lost motion, it has a simple, clear meaning. 


“Spray Master The valve turned to heat t spr more accurately Some indexes are averages of 
“Spray,” the spraying is instant, the — and effict relatives, some unweighted, some 
Master” Pressure Distributors weighted. This type of index is con 
MANUFACTURERS OF ena Matter” mostore Haites SS structed by reducing each variable to 
Trail-O-Roller Trail-0- Distributors a percent of some common base and 

soccciiaatiiamaie averaging these percentages. The 

No. 101 Utility Spray Tanks building cost index published by the 

84-HD Asphalt Kettles Construction Division, Bureau of 

Foreign and Domestic Commerce, 


Department of Commerce, is of this 


LITTLEFORD BROS Inc type. It averages seven building and 


’ mstruction cost indexes to gct it 
415 East Pearl St., Cincinnati 2, Ohio 2 ars : pe ae , 
composite” index. 


CHANGED YOUR ADDRESS? er 


In constructing either of these two 

To assure prompt delivery of ENGINEERING NEWS-RECORD, please make sure basic types of indexes, two types of 
we have your latest address haces ure used: , 

Mail the adjoining coupon to Circulation Manager, ENGINEERING NEWS- 1. Fixed, where quantities and 

RECORD, 330 West 4End St., Now York 18, W. V weightings, once adopted, remain 


constant. Most construction cost in- 
dexes are of this type. 

2. Chain, where the base is 
changed each month, or quarterly or 
annually. 

Name Title tt The ENR Cost Indexes are con 
Street Sore ee 5s verted to this type in Engineering 

City bal News Record s Monthly Construction 

Business Summary page, where per 

cent change from last month and 


Circulation Manager 
ENGINEERING NEWS-RECORD 
330 West 42nd St., New York 18, N. Y. 
My NEW address is My OLD address was: 
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from last year are reported. These 
are not available, however, in tabular 
form. 

In selecting an existing index for 
use, Or in constructing a new one, the 
following factors should be known 
and understood: 


Purpose. A_ general purpose series 
may serve many functions. The Engi- 
necring News-Record Construction 
Costs ‘Index is a general purpose in- 
dex, and examples of its use are re- 
ported in the following pages. Other 
indexes are designed to serve one spe- 
cial purpose. One example of this 
type is the composite = highway 
bid price index of the U. Bureau 
of Public Roads. Others Mock the 
industrial building cost indexes and 
the small house construction cost 
indexes. 


Base period. In the base period 
used, conditions should be as normal 
as possible, data needed should be 
wailable for that and subsequent 
vears or periods, and the period se- 
lected should be comparable to that 
of other related indexes. In a_ fixed 
base, aggregative index, such as the 
kKNRC onstruction and Building Cost 
Indexes, the base year or date can be 
shifted at will. 


Base value. ‘he most usual base 
value is 100. This is purely for con- 
enicnce sake so that percentage 
hange from the base period can be 
determined directly without  addi- 
tional calculations. In Australia, 1000 
s used. In his cost index for a typical 
manufacturing plant, E. Warren 
Bowden, vice president, Walter Kidde 
Constructors, Inc., used $3 per sq. ft. 
of floor area in 1939 as a base (ENR 
\pril 17, 1947, page 101). Subse- 
quent index values read directly in 
cost per sq. ft. of floor, rather than in 
the abstract 100 ratio or percentage 
change. 

One of the advantages cited for the 
100 base is that trends can be re- 
ported without disclosing actual 
imounts. ‘Turner Construction Co., 
for example, Aberthaw, or Austin, in 
their cost indexes, can show what the 
trends are in their costs without dis- 
closing what the actual costs are. 


Components should be representa 
tive, should be readily available so 
that accurate price quotations can be 
obtained and should be weighted as 
to relative importance. 


Weighting can be by base period 
quantities. This is the ‘simplest, and 
most construction cost indexes use 
this method. 

Other methods include: a. weight 





You Can Depend on - - 
HANSON EQUIPMENT 


EXCAVATORS... 

In 3g and 1% yard sizes— 
crawler or truck-mounted. 
Exclusive features that mean 
more work done at lower 
cost and less maintenance. 


YARD & DOCK CRANES 
Have 2 ton lift and 4 ton 
carry. Travel 2 to 40 miles 
per hour. Full revolving— 
270° loading arc. Mighty 
handy for many jobs! 


Send for more detailed information 
and name of dealer nearest you. 


TIFFIN, OHIO 


New CONCRETE CUTTER 
CONTROLS WORKING AREAS 
SAVES Rooon 


e MATERIALS e ) REPLACEMENTS e LABOR 


1 industrial fle 
i design, guarantees sm . 
asy manipulation Rigid te accurate operation 


SEND FOR FREE BULLETIN 


te details on en eee ee ee 
ained in this “FREE Bulletin. Your copy will be 
gation, upon request 
Some Distributorships Available 
Write Paul M. Cole Company, National ers 
30 N. LaSalle St., Chicago 2, Il 


BACKLIN PRODUCTS CO., Burlington, Wisconsin 
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CONGRATULATIONS! 


Hetherington & Berner Inc, welcomes this opportunity to join 


with Engineering News Record in paying tribute to the inspiring 


engineering construction achievements of the past three-quarters 


of a century. 
America! 


Our congratulations to the construction men of 


We are especially proud of the record of the road construction 


industry in building America’s great highway system, because 


for more than 75 years we have had the privilege of serving this 


industry. 


Since 1867 H & B has been pioneering in the design and im- 


provement of bituminous mixing equipment of all types and 


sizes 


plants, for both cold and hot mix work. 


from the smallest portable plants to the largest stationary 


In all parts of the 


country, under all kinds of operating conditions, H & B plants 


have established enviable records for dependable, efficient pro- 


duction. 


The latest H & B development, the MOTO-PAVER, has been 
described by contractors as “the first improvement in 20 years 


for doing travel-mix work.” 


This ingenious machine, traveling 


under its own power, does the complete mixing and paving job 


in one continuous operation. 


Thus today, as for over 75 years, H & B engineers are con- 


tinuing to lead in providing the road construction industry with 


the most efficient mixing and paving equipment for the building 


of an even greater America in the years to come. 


HETHERINGTON & BERNER INC. 


Engineers : 
701-745 Kentucky Avenue, 


i THE LIFE 
GET WIC AND SAVE WITH 


investigate its possibili- 
ties. Pneumatically Ap- 
plied to Any Surface Any 
Thickness. Bunker Stacks, 
Tunnels, Reservoirs, Sew- 
ers, Walls, Tanks. 


Gunite specialists since 1915. 
Engineering Data—Estimates 


SHOTCRETE CONSTRUCTION CO. 
102 Locust St. Garden City, N. Y. 
Garden City 7-5451 


406 


Manufacturers 
Indianapolis 7, Ind. 


WELDING CONNECTORS 


Saxe System Welded Connection Units 
for welded assembly 

Saxe Units place in position and securely hold 
together structural parts to be welded 

As used in many welded structures they 
eliminate all hole punching, producing an 
economical, rigid, safe and quickly erected 
structural frame 
Write for 58 pg. Manual containing full 


engineering design information for welded 
structures 


J. H. WILLIAMS & COMPANY 
Buffalo-7, New York 
Canadian Representatives 
G. D. PETERS CO. Montreal-2, Canada 


ing by quantities at given periods, and 
changing weights monthly, annually 
or on other periodic schedule; b. by 
averaging quantities of the base year 
with cach subsequent year; c. by aver 
aging quantities for several years con 
sidered typical; d. by averaging quanti 
tics for all years included (not prac 
tical for a continuing index); e. by 
making two indexes, cach with a dif 
ferent sct of weights, and averaging 
them 

Wesley C. Mitchell, in U.S. Labor 
Statistics Bulletin 173, reports that it 
is very desirable to publish price quo 
tations and weights used so that thosc 
who use the index can adapt it intel 
ligently to their needs, and 
what they are doing 


ENR Construction 


know 


Volume Index 


The first use that is made of the 
ENR Construction Cost Index is to 
compute the ENR Construction Vol 
ume Index, to derive physical volume 
of construction from the dollar volume 
hgurc 

The most practical way to measure 
overall construction activity is in dol 
lars, the only common denominator 
of all construction. But 
struction costs more 
or vears than 


when con 
in some months 
it does in others, a truc 
comparison of physical volume can 
only be made by 

ume to allow f 
or in the 
dollar 

The ENR = Construction Volume 


Index was 


idjusting dollar vol 
or this change in cost 


value of the construction 


established to measure this 
rise and fall in’ physical 
construction 


the W eckhy 


volume of 
This is done by dividing 
werage of engineering con 
struction contracts awarded during a 
given month by the ENR Construc 
tion Cost Index. This adjusts cur 
rent dollars to 1913 dollars. Then, to 
reduce to a volume index base of 100, 
the 1913 dollars figure is divided by 
the weekly volume of con 
struction in 

Both the volume of 
necring construction as 
Engineering News-Record and the 
ENR Construction Volume Index 
are shown in the accompany table 
bottom of this pag 


ivCTAge 
1913 

dollar engi 
reported by 


In addition to the volume in dollars, 
dollar volume 
1913 as 100 ire unadjusted 
for changes in value of the construc 
tion dollars. ‘They 
comparison 
what happens 
when costs go up 

In 1929 for example when dollar 
volume was 657 percent of 1913, 
physical volume was only 317 percent 
And in 1948 when dollar volume was 
1913, up 1100 per 


254, 


relatives are shown with 


Vhesc 


direct 
index, 
volume 


show, in 
with the volume 


to physical 


fi 


1200 percent of 
cent, physi il volume was only 


\ up 154 percent 
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One of the practical uses of the 
ENR Construction Volume Index is 
to compare tons of structural or rein- 
forcing steel or barrels of cement 
shipped with physical volume of engi- 
neering construction. By observing 
the correlations of the past, the needs ' ‘ ed 
of the future can be gaged. The wi 
volume index is computed each 
month, and is second only to dollar ’ any 4 $ 
volume as the earliest of the construc 2000 to 


tion activity indicators to be made 


available to the reader. cee & 
The ENR Construction Cost In- . ; : Vit a tler 
dex can also be used for measuring . . 
construction activity in construction . é e 3 
dollars of comparable value without Buildin 
going all the way to a volume index 


base. 
For example, construction volume W. G. Watkins 

can be measured in 1939 dollars, or OFerch Romeee Cie, Mueeot” 
in 1929 or in 1913 dollars. All that 

is necessary is to divide the current 
dollar volume by the current value of 
the ENR Construction Cost Index. 
then multiply by the Cost Index value 
for the contro] year. To get 1948 vol- 
ume in terms of 1939 construction 
dollars, for example, divide 1948 dollar 
volume of construction by the 1948 


ut 
fi 


" APPLIANCES <7 ae) 


Oe ker ha 


Engineering Construction Volume 
as reported by Engineering News-Record 

ENR 

$ Volume Constr. 

Construction Relatives Volume 

Volume in (no adjust. Index 

Dollars for costs) 1913 =100 

19013...... $601 405,000 100 100 
1014...... 582,884,000 97 107 





1915 584,874,229 97 100 You can save 40% with a Butler Build- 
1916 933,334,600 155 119 a : ing. Walter G. Watkins did...and so 


1917... 739,101,814 = 123 67 have thousands of industrial, commer- 
1918. 992,743,768 165 86 


, ; cial and agricultural users. 
1919 175,888,000 196 98 : ae 
Will a Butler Building fit your needs? 
1920 .523,076,000 253 99 


; a f im Look at some of their current uses: Ice 
1921.. 193,510,000 198 6 . 
1922 556.592.000.258 147 : plants, motor car agencies, churches, 
1923 .904,040,000 317 146 | i machine shops, school gymnasiums, 
1924 ’ 999,290,000 332 154 warehouses, drug stores, industrial 
plants, armories. There are hundreds 
1925 . 2,559,443,000 426 201 il more. 
pene Be 3 08 oo pn ao P Yes, you can get a permanent, weather- 
1928 3! 580.000 505 287 Office of Fyrogas Co. shows how attrac- tight Butler Buil ing to fit your needs 
1929.. . 38,950,315,000 657 317 tively the interior of a Butler Building —and save up to 50%. Send coupon 


can be adapted. Insulation easily applied. | today for complete information. 
1930 3,173,259, 528 260 
1931 2,432,314,000 404 220 


1932... .219,309,000 203 127 e e e 
a r oteel-Aluminum Guilaings 
1934 . 360,596,000 226 114 


935 . ,590,151,000 264 34 on ae ° ° 

8. 2'386,845,000 397 oa See Your Nearest qasmmmee. Buildings Distributor 
1937 ; 37 623,000 405 172 
1938. . 2,791,931,000 464 197 
1939... 3,002,856 000 499 211 


BUTLER MANUFACTURING COMPANY 


Kansas City, Mo. Galesburg, Ill. Richmond, Calif. Minneapolis, Minn. 
DISTRICT OFFICES: New York * Chicago + Atlanta * Washington, D.C. 


Please send infor- For Promet Reply Addrens: 
: - 13th St., Kansas City 3, Mo. 
= Butler 916 6th Ave. 5 0. Mamuameens 14, Mian. 
es: Dept. D, Shipyard No, 2, P. O. Box 1072, Richmond, Calif. 
(J 20 Ft. Width 


L) 32 Ft. Width 


L} 40 Ft. Width eA NITE Sn Bn ee 
£) 60 Ft. Width a 


60 Ft. Width* 
obama sont ADDRESS 
To Be 


1940 243,000 664 269 
1941. 699 000 976 375 
1942 9,305,829,000* 1547* 553* 
1942 8,005,829,000 1331 482 
1943 3,061 ,844,000 509 176 
1944. 1,729,753 ,000 288 96 


1945 2,289, 408,000 381 123 
1946 5,176,034,000 844 250 
1947 559,232,000 941 228 
1948 9,387,000 1200 254 
1949 (7-Mo.). 4,579,411,000 751 275 


*Contracts awarded, of which $1,300,000,000 was 
cancelled by orders of War Production Board. 





ZONE__.-. STATE 
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Ouestion What would happen—to your 


plant floors if they were pounded 
by tractors like that below? 


yop7 «=©0 NOTHING — Nothing at all — 
Ansner they'd “take it” and remain solid, 
level, unbroken, if protected by 


H RM 
HEXTEEL HEAVY DUTY SURFACE A 


Weary Duty Surtace Armor 

For more than 10 years Klemp HEXTEEL has armored floors 
of the big Caterpillar plant. Over these floors vast tonnages 
of materials and products have rolled every working day. 
Yet the floors today are as solid, level, and free from faults 
as at the beginning. Neither pounding tractor lugs, nor 
30-ton Sherman tanks could damage the invincible HEXTEEL 
protection. At surprisingly low cost your floors can be 
similarly protected—maintenance eliminated! 


, Check these HEXTEEL advantages 


1. HEXTEEL’S heavy steel 4. Rapidly installed by un 
mesh holds concrete, asphalt or skilled labor. Tools are lent 
any filler in tight 14” hexa- to customers by Kiemp Com 
gons. Banishes cracking, buck pany 

ling, petheles, ruts and breaks 5. Can be applied over old or 
ee new floors, wood, cement, ter 
2. Traffic travels smoothly on razo, asphalt or mastic Self 
seamless flush top of mesh—in anchoring construction pat 


all directions ented 


3. HEXTEEL—armored floor 6. No welding nor riveting 
outlasts the buildings. Free Fire-proof Non-skid Most 


from maintenance economical steel armor made! 


Lay HEXTEEL over floor — SEND FOR COMPLETE KLEMP CATALOG. Also shows 
lock — fill with concrete or Kiemp Floorsteel, flexible floor armor that rolls out like a rug — 
mastic — trow! flush with grid Klemp Open Steel Gratings — Klemp Steel Safety Mats. Write 


"WM. FE. KLEMP ©O. 


“Steel Flooring Specialists’ 


6608 S. MELVINA AVE., CHICAGO 38, ILL. 


CONCRETE PILE 
CORPORATION 


ALLING PILES 
THROUGHOUT THE U.S. A. 


\Cast-in-place ¢ Precast « Composite 
Steel « Pipe « Timber 


ALSO: SOIL AND ROCK BORINGS 


BOSTON 


| ENR Construction Cost Index and 
multiply by the 1939 ENR Construc- 
tion Cost Index. 


How others use ENR indexes 


Many and varied uses have been 
made of the ENGINEERING News 
Recorp Construction and Building 
Cost Indexes by contractors, engi 
neers, architects, accountants, insu 
ance companics, bankers, public 
officials, and corporation financial 
executives 

Examples on record include the 
following 


e For cost estimating—Cost estimat 
ing—of prime interest to engineers, 
architects, and contractors, as well as 
to insurance, legal and financial in 
terests involved in construction—is 
always a process of proceeding from 
the known to try to guess the un 
known. Cost indexes help to improve 
that guess work and to limit its range 
of possible error 

Cost indexes are invaluable for 
rough, speedy, preliminary estimates 

They are useful for testing the 
overall results of detailed, precise 
estimates to catch possible omissions 
or excesses. 

They are widely used by engineers 
tos judge the reasonableness of con 
tractors’ bids before awarding con 
tracts. 

One method of organizing such 
cost estimating is described by 
Thomas H. McKaig, consulting archi 
tectural engineer, Buffalo, N. Y. He 
writes, in a_ service bulletin to his 
cucnts 

“One office for whom I work, has 
plotted on a long sheet of cross sec- 
tion paper, the ENR Cost Index ove: 
a period of years, and opposite the bid 
date of each job thev have written the 
name of the job and the cubic foot 
or square foot cost. Then by compari 
son of cost indices of today against the 
date of the former job, the new job 
can be brought immediately to to 
day’s prices.” 

An eminent consulting engineer in 
Boston writes “For a number of 
vears employees and associates of 
Chas. T. Main, Inc., have been using 
your construction and building cost 
index numbers for estimating.” 

he engineer of location and de 
sign, Division of Construction, De 
partment of Public Works, State of 
New York, writes, “This Division has 
used your Construction Cost Index 
as a basis for comparing highway en 
gineering estimate costs for the past 
several vears.”” 

Plant engineers in large industrial 
companies are called upon, often on 
short notice, to estimate what a new 

| plant would cost. Construction cost 
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indexes are widely used to project 
known plant construction cost of a 
given date to cost levels prevailing at 
the time for which a new plant esti- 
mate is needed. 

Detailed cost estimates are both 
expensive and time consuming. Once 
made they need to be adjusted to 
changed conditions if they are to be 
used at a later date. 

For example, L. G. Lenhardt, gen- 
cral manager, Board of Water Com- 
missioners, City of Detroit reports: 

“This Department has found the 
ENR Construction Costs Index to be 
exceedingly valuable. We use it par- 
ticularly in revising cost estimates on 
the multitude of postwar projects for 
which plans were prepared in the 
preceding five years. I have noticed 
that other city departments have also 
used these data for the same purpose.” 

Both Illinois and Michigan passed 
laws during World War II to give 
state aid to local communities to help 
them finance plans for public works 
to be built after the war’s end. All 
costs were to be estimated at 1940 
averages. The method for adjusting 
these estimates to future conditions is 
quoted below from the manual of 
procedures of the Michigan Planning 
Commission: 

“The average costs for 1940, as es- 
tablished by the local building or 
construction industries, plus the per- 
cent of increase in the average cost 
indexes for such industries for 1943 
over 1940 as established by the En- 
gineering News-Record, shall be used 
to determine the construction cost 
estimate for projects and fees to be 
paid for professional services fur- 
nished on a contractual basis. These 
shall also serve as a guide in 
determining the grants to be made to 
applicants performing the work by 
their own forces.” 


fees 


e To demonstrate need for funds— 
Outside, impartial, evidence of cost 
movements is very useful in demon- 
strating need for additional funds or 
showing what happened to available 
funds. For example, in the annual 
report of U. S. Steel Corp., Enders 
M. Voorhees, chairman, finance com- 
mittee, states: 

The cost of replacing existing tools 
and adding to plants and _ facilities 
continues to increase. For example, 
a new cold reduced sheet mill, au- 
thorized late in 1945 at an expendi- 
ture of $25,250,000 to expand capac- 
ity, is currently estimated to have a 
final cost of $43,220,000, or 71 per- 
cent more than planned. Again, ad- 
ditional tin plate capacity, authorized 
late in 1945 at an expenditure of 
$13,250,000 is currently estimated to 
have a final cost of $19,542,000, or 





BANK ON 
BLACKHAWK.... 


for a Jack for every Job! 


| es ee 
| % : sy 
| -" 


} 


¥ 


TWO EXTRA-HIGH LIFT BLACKHAWK JACKS (Model EA-27) 


These jacks have top height of 49-1/2°" 


Hand Jacks 1s 7-1/16'° high, lifts 1-1/2 tons. 


, lift 20 tons each. 


\t 


se — Bind 


yoked together to pull well casing. 


Smallest of Blackhawk’s many 


Largest lifts 100 tons. 


The World’s Most Complete Line 
of Hydraulic Jack Equipment 


HAND JACKS — 11 PORTO-POWER JACKS 
Models: 144 to 100-ton. —2, 4, 7, 10, 20, 50- 
7 Gauge - equipped ton Models — Hand 
Models: 8 to 100-ton. or motor operated. 


Save buying time when you need 
Hydraulic Jacks. Specify “Blackhawk” 
with assurance that this big line /s most 
likely to have exactly what you want. 
Design, materials and manufactur- 
ing methods are born from the great- 


WHEELED JACKS — 4 
models including *'Lift- 
Post’’ and ‘‘lightning 
lift’’ floor types. 


PORTO - POWER PIPE 
BENDERS — Hand 
operated or Electri- 
cally driven. 


est possible range of experience. 
Buy Blackhawk Hydraulic Jack 
Equipment from leading Contractors’ 
Supply Houses, Industrial Supply Dis- 
tributors, or Automotive Equip- 
ment Wholesalers. W rite for catalogs. 


BLACKHAWE: 


BLACKHAWK MFG. CO., Dept. J-3699 Milwaukee 1, Wis. 


HYDRAULIC JACKS e 
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complete line of 
on-the-job power! 


“U.S.” representatives can give you unbiased 
counsel on the best type of electric plant to fit 
your needs — for the “U.S.” line includes all 
types. “U.S.” builds electric plants powered by 
diesel, gasoline or natural gas ... from 2 to 
140 kw. AC and DC. Backed by over 40 years 
engine-generator manufacturing experience. 
See your “U.S.” dealer, or write the factory. 


Foreign Division, 212 E. Washington Ave. 
Madison 3, Wisconsin, U. S. A. 


Tat age ae 


UP-TO-DATE ON NEW PRODUCTS? 


For useful information that gets beneath the paint and appearance 
of new equipment and materials, be sure to read ENGINEERING 
NEWS-RECORD’s New Product Section in all regular weekly issues. 


Here, for example, you'll learn what a new piece of equipment will 
do... its capacities and power requirements . . . its dimensions and 
weight . . . its operational and maintenance features . . . as well as 
what it looks like and who makes it 


ENR’s New Products Section is written to help you cut costs, boost 
productivity Don’t miss it. 


+7 percent more than planned. The 
increase over 1940 in’ construction 
costs, as measured by the ENGINEER 
ING News-Recorp index, has been 
as follows: Five war years, 18 pet 
cent; 1946, 43 percent; 1947 68 per 
cent. 

A construction engineer with the 
United States Public Health Service 
writes: 

“Being employed as an architec 
tural engineer in the Division of Hos 
pital Facilities of the U. S. Public 
Health Service it becomes necessary 
for me to demonstrate during statt 
meetings to the medical profession in 
the P. H. Service in visual form the 
increase in cost of hospitals to bc 
constructed under the Hill-Burton 
Act, Public Law 725. 

“I should appreciate it therefor 
to receive from you a copy of your 
graph, ‘Comparison of Building and 
Construction Cost Indexes,’ and of 
other groups in regard to rise of labor 
and material cost, and of commodity 
costs (corn, wheat, ctc.) suitable for 
visual demonstrations.” 

Once of the staff engineers employed 
by the Bureau of Highways, Depart 
ment of Public Works, State of Idaho, 
reports: 

“Our Biennial Report for the pe 
riod ending June 30th last is in 
preparation, and we are very desirous 
of using therein the ‘Construction 
Cost Index Graph’ which appeared 
on page 108, May 27, 1945, 


> ISSUC 


of your magazine. We are very 
anxious to use this construction cost 
index curve in connection with our 
‘State Raised Revenue’ curve, and 
thereby show that construction costs 
have risen in proportion to ou 
revenue. 

Louis R. Howson of Alvord, Bur 

dick and Howson, consulting eng: 
necrs, Chicago, on Jan. 19, 1945, 
presented a paper on “The Need for 
Increased Water Rates’ before the 
New York Section of the American 
Water Works Association in which 
he used the ENR Construction Cost 
Index to demonstrate that where 
$1.50 per capita was expended for 
improvements cach year before the 
war $2.75 to $3.00 per capita would 
have to be expended to get the sam« 
improvements in water supply facili 
tics in 1948. 
e For assessment and taxes—The ENR 
Construction Cost Index is a useful 
guide to adjust property valuations. For 
example, an assessment engineer, D« 
partment of Assessment and ‘Taxa 
tion, Schenectady, New York, asks 
for two additional copies of the Con 
struction and Building Cost Indexes, 
stating “This office is particularly in 
terested in reproduction cost data for 
1941 for residential, commercial and 
heavy industrial construction.” 
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And the following comes from the 
chief engineer, Valuation Division, 
lax Commission, State of Washing- 
ton, Olympia: 

“In connection with trending costs 
incident to the valuation of industrial 
and public utility property for ad 
valorem tax purposes, the ‘l'ax Com- 
mission of the State of Washington | 
has use for the information and cost | 
indexes published in your annual con- | 
struction cost issue.” 

| 
| 


NOW! A Better Low-Cost 
Standard Building 


To Meet Your Specific Need 
for More Space 


An assessor, Board of Assessors, De- 
partment of Revenue and Finance, | 
City of ‘Trenton, N. J., writes: 

“We do our own appraisal work, 
but of course the gathering of cost | 
data for various types of construction | 
is a bit difficult in a town the size of | 
l'renton; consequently, we look to | 
other sources for complete and up-| 
to-date data. One thing which your 
company has furnished in past years 
has been an annual cost index, by the 
Kngineering News-Record. ‘That is 
one thing that I should definitely like | 
to have.” 
I'he use of the ENR and other con- | 

| 
| 
| 
| 
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struction cost index numbers for ap- 
praisal work was discussed at length 
in the “Harvard Business Review,” 
Oct. 1934, Vol XIII, p. 108, by} 
Henry W. Sweeney in a paper, “Ap- | 
proximation of Appraisal Values by | 
Index Numbers.” It is a discussion | 


worth reading by all interested in this | CUT COSTS... USE 
use of index numbers, with these con- BUILDING SECTIONS 
clusions: 

“The index-number method of ap- OR STANDARD 
proximating appraisal values is incx- 
pensive, rapid and simple. It usually STRUCTURAL PARTS 


cannot, of course, attain the same 





Fi 


oe ee 


Truck Loading Depot 


Steelcraft Standardized Structural Parts 
high degree of authoritative accuracy and Sections, with unlimited choice of 
is can the appraisal procedure of a) arrangements, are available to expand 
concern that specializes in such work.) your present facilities by adding to ex- 
\nd not all the price indexes on isting buildings, for separate buildings, 
which a wide use of the index-num-| or for use in connection with architec-  jyerier View 
ber method should depend are avail-| turally designed structures. ‘ee 
able to the business public, for the Complete buildings with ribbed ; 

time being, at least. Appraisal values | aluminum, corrugated asbestos-cement, 
by index numbers are limited by the| @f other types of wall and roof panels  @ Standardized, Yet Extremely Flexible to Meet 









circumstances and purposes for| Fe available in many sizes and combi- Your Specific Requirements! 
which thev are to be used. The! ®4tions. Choice of doors and windows, @Heavy Construction . . . Meets Local Building 
whic j ‘ 
\ » viet > ay Codes! 
accounting and financial world does| PFOV!ston for conveyor 


ystems, skylights, venti- 

not accept the viewpoint that ap Sees ORs Ve 

t , lators, insulation and 
praisal values are better for balance- : P 
ack nla, aida aid other optional features 
S = | yses d « af “ COS ~ . e 
aisle sine Sut opines ss 5 -| make Steelcraft Buildings 
figures. Furthermore, a good deal of 


adaptable for any type 
havoc has been wrought by using an of occupancy. 


@ Permanent, Yet Easily Erected! 
@ Multiple Widths —Any Length! 








Write Today—or Have Your Architect, 
Engineer, or Contractor Consult Us for 


index number for valuation purposes “ane Complete Information...at No Obligation. 
which, although accurate enough in 
, T | C MANUFA IN 
itself, was not applicable to the indus S E E RA FE . —s G COMPANY 
try or company under consideration.” essmoyne, Ohio (in Greater Cincinnati) 
e For timing the start of work—Both | (-7-—-—-—-—-—-—-— ——- MAIL THIS COUPON TODAY! -—————————-——.- 
engineers and contractors are fre-| | [1] Please send engineer to surve || STEELCRAFT MANUFACTURING COMPANY | 
; . : ; lie re Seen Caen. a ey 9169 Blue Ash Road, Rossmoyne, Ohio 
quently consulted by their clients as | my building requirements. (In Greater Cincinnati) | 
to the best time to start construction | | j | 
| Name 7 pa we aie oe Ob o6U ceriedcceceeannenc 
jobs. Please send me_ information Cintbany | 
Carneal and Johnston, for example, on complete line of Steelcraft y a bates est x haratctios idle’ aac | 
‘ Se usiness Ade waned 
architects-engineers in Richmond, All-Metal Buildings. ; oer “ | 
° ‘ ° Oe srewscwe's ° C tate.. 
Va., issue bulletins from time to) ; , 09 si | 
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B URCH-with only seventy-four years | 


Salutes ENGINEERING NEWS-RECORD 


on its seventy-fifth anniversary | 


e For a year-round gen- 
eral purpose blade you 


this BURCH 
provides 


can’t beat 


greater 


power. 





TILTLEV. It 
clearance, 
tive, full hydraulic control. 
Fits any standard truck. 


e BURCH FORCE-FEED 
SPREADER assures uni- 
form, distribution by 


means of dual feed control 
—a Burch exclusive. 
operating levers are with- 
in easy reach. Attaches to 
any standard truck. 


e A complete line of one- 
way and V-plows to fit ony 


| 


posi- 


All 





motive power. Famous 
“Sno-Flo’’ moldboard 
means less choking—re- 
quires less propulsive 


e Burch equipment—including road maintainers, car unloaders, 
gravity spreaders and other items in addition to those shown 
above—is giving satisfaction, economical service around the 
world. Write for complete specifications or for engineering help 


with your highway maintenance problems. 


BURCH CORPORATION 


CRESTLINE, 


OHIO 


IF THIS COPY ISN'T YOURS... 


and you'd like to have the “Building A Greoter America’ Issue in your library 
as a permanent reference—mail the attached coupon to R. F. Boger, publisher, ENGI- 


NEERING NEWS-RECORD, 330 West 42nd St., New York 18, N. Y. 


VERY LIMITED SUPPLY! 


Price $3.00 
R. F. Boger, Publisher ENGINEERING NEWS-RECORD 


330 West 42nd St., New York 18, N. Y. 


Please send me 


Name Title 
Company 

Street 

City 


Payment enclosed 








copies of the “Building A Greater America” Issue at $3.00 per copy 


Bill me later 


Tn 
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time to advise their clients on build- 
ing conditions. ‘Their bulletin of 
February 1, 1949, cited the Engi- 
necring News-Record cost indexes to 
illustrate that ‘November, 1948, 
through January, 1949, shows the 
first significant break in an upward 
march of costs in ten years.” 

Reporting back on their predic- 
tions in an earlier bulletin this firm 
states: 

“In 1945, when nearly everyone 
prophesied impending reductions in 
costs, Carneal and Johnston inter- 
viewed many sources of information 
in Virginia and North Carolina to- 
gether with local economists, com- 
pared their findings with the Engi- 
neering News-Record’s charts, and at 
that time issued a bulletin on which 
this Curve No. 4. was plotted in 
August, 1945, projecting very closely 
the developments as shown by Curve 
No. 1." (Curve No. 4 shows Carneal 
and Johnston’s 1945 estimate of 
where the ENR curve of costs would 
probably go. Curve No. 1 showed 
where the ENR cost curve actually did 
£9.) ; 

Should municipalities go ahead 
with construction or postpone it? lo 
answer these questions Alex Van 
Praag, Jr., member, and Benjamin C. 
Seal, engineer, Warren & Van Praag 
Inc., consultants, prepared a paper, 
“Price Trends in Municipal Construc- 
tion,” to be presented to a mecting 
of public officials. In it they state: 
“Chart No. 1 shows the trend of 
construction costs since 1903. ‘This 
curve is Engineering News-Record’s 
cost index of construction costs in 
which the 1913 index value equals 
100. There is the Fruin-Colnon curve 
made up by the Fruin-Colnon Con- 
struction Company of St. Louis. We 
have the Turner Construction Com- 
pany index, the Associated General 
Contractor's index, the American Ap- 
praisal Company index and many 
others. ‘These indexes agree relatively 
closely. In this paper we prefer to 
talk in terms of the ENR cost index 
because the data and figures for the 
construction of the index are readily 
wailable and, in our experience, they 
ire probably the most reliable index 
of such costs obtainable.” 
efor operating escalator clauses— 
Contractors bidding on new construc- 
tion in periods of rapidly rising prices 
must protect themselves with a large 
factor of safetv or allowance for con- 
tingencics. ‘This makes contractor's 
bids rise faster than construction costs 
themselves (as measured by materials 
prices and labor rates) are going up. 

To insure the contractor against 
future cost increases in materials 
prices and wage rates, James M. 
Montgomery, consulting engineer, 
San Francisco, Calif., in December, 
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There are literally hundreds of tough trucking jobs 
that trucks of conventional drive can’t handle. Lack 
of tractive power is the big reason. 

Marmon-Herrington All-Wheel-Drive Trucks are the 
made-to-order answer. Live power and traction in all 
wheels—front wheels pulling, rear wheels pushing—gives 
them the sure-footed tractive power of crawler tractors, 
plus truly amazing speed and maneuverability. Here are 
trucks that carry on where those of conventional 
drive stop—trucks capable of transporting peak pay- 
loads through deep mud, sand and snow, up steep hills 
and mountain grades—speedily, easily, economically. 

Marmon-Herrington offers twenty-two All-Wheel- 
Drive models in all. Four are heavy-duty models of the 
company’s own manufacture; the balance are standard 
Ford models converted to All-Wheel-Drive by Marmon- 
Herrington. Wheelbases range from 110 inches to 220 
inches—gross vehicle weights from 5,300 pounds to 
42,000 pounds. There are 7 great engines, Diesel and 
gasoline—from 4 to 10 forward speeds, 1 to 4 reverse. 

For a demonstration of almost unbelievable perform- 
ance-ability, see your Marmon-Herrington A/l-Wheel- 
Drive Truck dealer. There’s one near you. 


MARMON-HERRINGTON 
COMPANY, INCORPORATED 


Indianapolis 7, 


Indiana 








e pace for 100% mechanized 
mstruction since 1906 .. . 


New York ¢ Chicago « Philadelphia ¢ Birmingham e¢ Washington 
EXPORT DEPARTMENT: 342 Madison Ave., New York, N. Y J CABLE ADDRESS: Blawknox, Pittsburgh 





1946, devised a basis of price adjust- 
ment tied to the ENR Construction 
Cost Index. The first known use of 
| such an escalator clause was on the 
| contract for construction of a water 
plant for the city of E] Centro, Calif. 
The following paragraphs are taken 
from Mr. Montgomery’s job specifi- 
cations: 

21. (c) Computation of Price Ad- 
justment—The Amount earned by 
the Contractor during the month of 
the progress estimate shall be com 
| puted in accordance with Section 
| (23) of the Specifications entitled 
“Progress estimates” with exceptions 
| hereinafter provided. The amount 
earned by the Contractor shall be 

| adjusted as follows: 

Amount earned during the month 
of the progress estimate multiplied 
by the monthly Engineering News- 
Record Construction Cost Index pub- 
lished during the month in which 
the work was performed divided by 
the monthly Engineering News-Rec- 
ord Construction Cost Index pub 
lished during the month in which 
bids were received, provided that if 
the amount so computed should ex- 

| ceed the amount of the monthly 

| carnings by more than 20% the price 

| adjustment allowed will be limited 
te 20% of the monthly earnings. 

(d) Exceptions—(1) the price ad- 
justment as computed in accordance 

| with Subsection (c) above shall not 
apply to extra work or extra material 

| furnished by the Contractor and paid 
for in accordance with Subsection 
(20b) and (20d) hereof. 

(2) Where the Engineering News- 

Record Construction Cost Index, 

| published during the month in which 

the work was performed, is equal to 

CENTRAL SuRETY AND INSURANCE (RPORATION. or less than the monthly Engineering 

News-Record Construction Cost In- 

dex published during the month in 

which bids were taken, no adjust- 

ments will be made in the amount 

earned by the Contractor durmg such 
month or months. 

(3) No adjustment will be made in 
the amount earned by the Contractor 
after the date specified in the Con- 

tract for completion of the work. 

$150 millions per week in Contracts nies ix tae wk see te 
granted under terms of the Contract 
shall not change the above provision. 
JT *1he " : be v7 " In 1948 M. S. Davis, director of 
$150 millions per week Proposed Work allie serviee: Oe af Alsen, Chin 
used an escalation clause, also on 
waterworks contracts, that provided 
T . . for adjustment down as well as up. 

The ENR Construction Daily i eecrtied tet: 
“The total amount payable by the 

| City to the Contractor under the 
330 W. 42nd St.. New York 18. N. Y. regularly scheduled items of the Con- 
: ‘ tract, as computed in the Final Es- 

Price—$15 per month. timate on the basis of the prices 

named by the Contractor in his 


R. E. McGINNIS, President 
HOME OFFICE KANSAS CITY, MISSOURI 


another 


All these construction projects are reported in . . . 


plus latest data on construction costs 
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proposal, shall be increased or de- 
creased in the proportion that the 
direct unweighted average of the Encr- 
NEERING News-Recorp Building Cost 
Index as published monthly by the 
ENGINEERING News-Recorp during 
the period of major construction opera- 
tions under this Contract is greater 
or less than that Index as published 
during the calendar month in which 
the Contractor made his Proposal; 
provided that the amount of such 
increase or decrease shall not be more 
than twenty (20) percent of the 
amount of such final estimate as based 
on the bid prices. 

“For the purpose of such price ad- 
justment, the ‘period of major con- 
struction operations’ shall be defined 
as that pcriod, in calendar months, 
during which the total value of work 
performed to date by the Contractor, as 
evidenced by the Engineer's monthly 
estimates, shall have increased from 
ten (10) or more percent to not less 
than ninety (90) percent of the total 
amount of the Contract as computed 
on the basis of the bid prices.” 

A different application of the same 
principle was used when work was 
shut down on Center Hill Dam, be- 
cause of the war. The contractors, 
Metcalfe & Hamilton Construction 
Co., and the U. S. Engineers agreed 
that, when work was resumed after 
the war, unit prices originally bid 


ae | 


CHOOSE 


wT Ae 


REG. US. PAT ‘OFF 


FOR SURE PROFITS! 


YOU CAN BUY A 


"QUICK-WAY" 
TRUCK CRANE 
For as low as 


would be adjusted automatically ac- | $6,775.00 


cording to the difference in the ENR comnlehaudicehanais 
Construction Cost Index between the | ; F.0.8. Factory 


time of placing the bid and the time Write for full details 
of resuming work on the job. 

e For zoning restrictions—Several in- 
quiries have come in to Engineering 
News-Record about the possibilities of 
providing for automatic adjustment of 
minimum requirements for restricted 
residential developments when costs 
go up. For example, if the minimum 
house of $20,000 is specified for a 
restricted area should not some pro- 
vision be made to raise this to $40,000 
if construction costs double? Could 
such a provision be based on a readily 
available, independent cost index, like 
the ENR Building Cost Index. There 
seems to be no reason why such an ar- 
rangement could not be worked out. 

e For fire insurance coverage—To keep 
fire insurance in force, coverage must 
be carried on 80 percent of the value 
for some types of property, 90 percent 
of the value of others. When con- 
struction costs go up, insurable values 
on all types of structures go up, too. 


Cost indexes may be used in two 
ways to meet this problem. One is to 
notify the insured of increased costs. 
Insurance companies send out notices 
of cost rises and caution those insured 
to take out coverage on the increased 
value. For example: An_ industrial 
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In all power shovel applications, capacity and utility are essen- 
tials. A truck shovel must have high speed mobility, be immediately 
convertible and have adequate capacity to be economical on every job. 


A*Q0ICK-WAY "has all these fundamentals plus a long list of others. 


“QV01EK-WAYS" are designed for full truck speed, on or off 
the highway. Mounted on any standard truck, the working parts 
provide perfect operating balance for the truck shovel. All-steel 
construction gives built-in strength and lightness for maximum capacity 
and stability. 


You get more utility out of a “@U0/CM-WAY" fully equipped than 
any comparable equipment. Each "@0/CM-WAY" is easily converted 
in minutes from Shovel to Crane, Dragline, Clamshell, Pile Driver, 
Scoop, Trench-Hoe, Backfiller, etc. Buy only the attachments you 
want; your “Q@U/CH-WAY" does more jobs better. 


Parts are rugged and simple, requiring a minimum of serv- 
icing and having proved ability to take a life long beating. Many 
interchangeable parts and easy accessibility simplify maintenance and 
repair. From engine to attachment, every “Q@U/CM-WAY" part will 
deliver its capacity rating and more. 


The essentials built into every “Q@U/CK-WAY” mean sure profits 
on a small investment; economical to buy, economical to use, it’s one 
of the most useful machines you can own. There's a“@U/CK-WAY” 
owner near you; ask Him. 


MODEL E: 4/10 cu. yd. cap., mounts 
on any standard 5-ton truck. 


MODEL J: ‘4 cu. yd. cap., mounts 
on any standard 1'/2-ton truck. 


XK f\Z 
say FZ “auicx-way" 


TRUCK SHOVEL CO., Denver, Colo. 


WORLDWIDE DISTRIBUTOR SALES AND SERVICE 


CK MOUN 





SEE YOUR DEALER OR WRITE DEPT. ‘‘B’’ 


- MORSE-STARRETT PRODUCTS COMPANY 
1204 - 49th AVENUE, OAKLAND 1, CALIFORNIA 


TODAY... AND EVERY DAY... 


important things are happening in the engineering 
construction market. You can keep up-to-date daily 
Sse 


wage rates, materials prices, construction 
costs and trends, proposed work, bids 
asked, low bids, and contract awards 


with ENGINEERING NEWS-RECORD’S “Construction Daily”. 
Subscription price $15 per month. For further information, write 
The ENR Construction Daily, 330 West 42nd St., New York 18, N. Y. 


| company in Illinois writes: ““We have 
| had submitted to us by our insurance 
| people a copy of an Engineering 
News-Record Index for the period be- 
ginning in 1926 to the early part ot 
1947, showing increase in replacement 
costs of buildings.” And a real estate 
management company in Ohio asks: 
| “We are writing to inquire whether 
vou publish any charts or graphs or 
| tables showing building construction 
costs over past years (say back to 1913 
or earlier and up to the present time). 
What we are interested in are figures 
for use in adjusting insurable values 
on our various store buildings.” 
Cost indexes may also be used to 
provide automatic fire insurance coy 
erage. An engineer, representing a 


| large company with property all over 


the country investigated the practica 
bility of keeping its fire insurance 
coverage adjusted automatically by 
paying the fire insurance premiums 
monthly, adjusted up or down accord- 
ing to charges in the ENR Building 


Cost Index. 


e For cost comparisons—When the 
New York City Housing Authority 


| made detailed cost comparisons among 


public, private, and limited dividend 


| housing, it was faced with the fact 
| that all the buildings had been built 


at different times and on differing cost 
levels. The first job was to adjust all 
costs to a common base. The ENR 
Building Cost Index and five others 
were averaged to establish an index 
for adjusting costs to 1940 conditions. 
Of the individual indexes used, the 
Engineering News-Record Building 
Cost Index ran consistently closest to 
the average of all six indexes, holding 
this median position during 9 of the 
18 years studied. Aberthaw was clos- 
est for 2 years. Fruin-Colnon, 2 years; 
Fuller, 2 years and Turner, 3 years. 
The ENR Building Cost Index varied 
from the average a maximum of 6 
percent below in 1932 to 5 percent 
above in 1939 and 1940. It varied 
from the average 2 percent or less, 
plus or minus, during 12 of the 18 
years studied. 
e For public hearings—On December 
21, 1948, testimony was presented be 
fore the Sub-Committee on Profits of 
the Joint Committee of Congress on 
the Economic Report by Enders M. 
Voorhees, Chairman of the Finance 
Committee, United States Steel Corp 
to justify a depreciation charge on the 
company’s income statement. In 
pointing out that it was “unrealistic to 
assume that present day dollars are 
the same kind of dollars originally ex 
pended for existing facilities,” Mr 
Voorhees said, “Since then (1933) 
the buying power of the dollar has 
fallen about half way to zero. This 
| has been reflected in rising construc- 
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The construction cost index published 
by Engineering News-Record shows 
that construction costs by the fourth 
quarter of 1947 had increased 77 per- 
cent over 1940 and most recently the 
increase is nearly 100 percent. U. S. 
Steel has been confronted continu- 
ously with the necessity of revising 
upwards the amounts necessary to 
complete projects presently under way. 
On projects begun since V-J Day “ 
increases over ‘amounts originally a 

thorized total some $146 million.” 

Another example is supplied by a 
taxpayers’ fight to prevent a canal 
from being built. The newspaper ac- 
count of this hearing reports: 

“That item of $35,500,000 as the 
cost of building the canal, it devel- 
oped at last month’s hearing, is nine 
years old. . . . So the Western Penn- 
sylvania crowd brought in their own 
engineers, headed by R. P. Forsberg, 
of Pittsburgh, consulting engineer. 

“Engineer Forsberg pointed out— 
and it “couldn't be regarded as a sur- 
prise to anyone—that everything, i 
cluding canals, cost much more in 
1944 than they did in 1935. The 
ENGINEERING News-Recorp, _ trade 
publication of the engineering profes- 
sion and generally regarded as authori- 
tative, publishes a construction cost 
index accepted as accurate by the pro- 
fession. 

“According to this index, construc- 
tion costs went up 31.9 percent from 
1935 to 1941. Adding the 31.9 per- 
cent to the E ngineers’ "1935 costs and 
the Pennsylvanians got $53,067,000 
as the 1941 cost to ‘the Federal tax- 
payer and $5,491,000 as the cost to 
Beaver and Lawrence county munici- 
palities.” 

e For estimating flood damage—An 
engineer in Montana writes that he 
has been employing the ENR Build- 
ing Cost Index with a price index for 
food, clothing and house furnishings 


in computing a weighted price index | 


for use studying flood damage to resi- 


tion costs as well as in all other costs. | 









dential and other types of property as | 
well as to highways and railroads. “T | 
have your indexes for the years 1910 | 


to 1948 inclusive,” he writes, 


“and I | 


would like to obtain them for as many | 


years as possible prior to 1910. I plan 
to use this data in a study to show the 
effects of changing price levels in de- 
termining flood control benefits.” 

e For depreciation accounting—The 
rapid and large rise in construction 
costs following World War II has 
touched off lively disagreements over 


what property value should be used | 


for oo accounting. When 
original cost is so far below reproduc- 
tion cost, depreciation reserves fail to 


| 
| 
| 
| 
| 


provide adequate replacement funds. | 


Also taxes must be paid on higher 
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MORE MILES OF PAVED ROAD... 


The Wood Roadmixer is 
your best answer fo modern 
low cost mix-in-place 
construction. Here's why: 


LESS MANPOWER —this one man ofer- 
ated traveling mixing plant takes i:sw 
cost native materials and 


thoroughly 
mixes with emulsion, road oil or soil 
cement binders in one 


pass—wind- 
rowed and ready for spreading and 
compaction. 
HIGH PRODUCTION, LOW COST—up 
to 350 tons mixed per hour at less 
than 7 cents a ton is not uncommon. 


FULL JOB CONTROL—from start to 


3 MODELS AVAILABLE 
Sel-orepelied Models 42 end 
and tractor-drawn Model 


Write 
4 today ene 


MORE TONS PER 


WOOD ROADMIXER 


SELF PROPELLED—to and from the job 
speeds of 15 MPH and working speeds 
up to 40 ft. per minute! 

MORE THOROUGH MIXING—pug mill 
mixing drum provides 200 = 
passes in 45 seconds! Compare this 


to the 1 to 4 passes provided by other 
mixers. 


MANEUVERABLE as a motor patrol~ 
uses pneumatic tires. Assures adequate 
traction in low bearing soils. 


airfields, road shoulders, parking areas 
and detours. Subsurfaces major roads 
and airfields. 


ACCEPTED AND RECOMMENDED by 2 
majority of state highway departments, 
by the Civil Aeronautics Authority, 
U. S. Bureau of Public Roads, and the 
U. S. Army and Navy. 






UR eS 





SOX 620 - 6900 TULUNGA AVENUE . NORTH HOLLYWOOD, CALIF. 





































































































































































“QUICKER-THAN-QUICK” DELIVERY ... 


DIAMETERS, 28 IN. AND UP... . also pipe smaller 
than 28 in. inside diameter available in shorter lengths. 


LENGTHS, UP TO 36 FT... . to cut your costs with 
fewer joints .. . 


PLATE THICKNESS ¥% INCH TO 2% INCH. 


COATED, WRAPPED AND JACKETED, INTERNAL 
LINING AS REQUIRED. 


ELECTRIC-FUSION BUTT WELDING ... 
FITTINGS TO SUIT YOUR JOB REQUIREMENTS... 


DEPENDABILITY BACKED BY 62 YEARS of con- 
tinuous service to industry and workmen who average 
19 years with Biggs . . . 


* 
* 
* 
* 
* 
* 
* 
* 


Phone or wire Biggs for 
rompt quotations and 
“quicker - than - quick”’ 

service. 


THE BIGGS BOILER WORKS COMPANY + © 1026 Bank St., Akron 5, Ohio 


8B-649-39 


VESSELS * KILNS * STACKS © TUNNEL SHIELDS 
CYLINDERS PENSTOCKS © STILLS © AUTOCLAVES © AGITATORS 


| 


profits where depreciation is based on 
low original cost, than if depreciation 
were based on current value. 

Can accountants use ENR Con 
struction and Building Cost Indexes, 


| or special building cost indexes for 





estimating current replacement value 
based on original cost? ‘The pros and 
cons are discussed in “An Inquiry Into 
the Reliability of Index Numbers,” 
published in the Journal of Account- 
ing, April, 1949, p. 312. ‘This gives 
the results of a study by the Research 
Department, American Institute of 
Accountants. Indexes were used to 
derive reproduction new, depreciation, 
current “value.” Two schools of 
thought developed as to whether to 
convert a historical cost base to an 
estimated current replacement cost 
(in which case construction cost index 


could be used) or whether to resolve 
| on the “general purchasing power 


5 
equivalent,” (in which general price 


| levels should be used, not special con 


struction price levels). 

This study doubted that it was 
worth the time, expense and effort to 
construct one’s own index. It listed 
the merits of regularly published in- 
dexes as less costly, as taking less time 


| and trouble to apply and as producing 
| equally practical results if the pub- 


lished indexes are adhered to. 


e Miscellaneous uses—The American 


Bankers Association, New York, writes, 
as follows: 

“This office is preparing a weekly 
sheet on current trends in banking 
and business. ‘The purpose of this re- 
port is to furnish to members of our 
own staff, as well as to selected bank 
executives who serve as officers or 
members of Association committees 
and commissions, a summary of high- 
lights on current economic data. We 
plan to present in this report a num- 
ber of weekly and monthly business 


| and banking indicators, and would 
| like to include current data on your 


Index of Building Costs.” 
The Bowery Savings Bank, New 


| York, has issued a 23-page booklet 
| analyzing construction costs as meas- 
| ured by four construction cost indexes 
| (Engineering News-Record, American 


Appraisal, Dow, Associated General 
Contractors) for the use of “econo 
mists, and other well informed per- 
sons in the field of building construc- 
tion regarding the outlook for build- 
ing costs.” 

Investment bankers, Kidder, Pea- 
body & Co., used the ENR Construc- 
tion Cost Index in one of their adver- 
tisements to demonstrate that, while 
other construction costs were going 
up, the cost of their product, interest 
rates on new capital for financing con- 
struction, was down. 

Engineering schools use the ENR 
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cussions.” 
The 


the Associated 


ties price 


struction prices. 


The foregoing examples represent 
not all, of the uses that are 
of construction 
Thev are enough to establish the 
fundamental principles of index use. 
They are enough to illustrate the value 
of available, up-to-date, readily under- 
stood, properly applied indexes. 

The Engineering News-Record cost } 
index figures constitute a long series. 
The ENR Construction 
has been computed monthly since 


some, 
made 


construction 


indexes in several diffetent types of 
courses. Another example of instruc- 
tion use for construction cost indexes 
is given by the Course Coordinator, | 
School of Management, Golden Gate | 
College, San Francisco, who writes: 

“In planning the management con- 
ference on home building, for which | 
announcement is enclosed, I am inter- 
ested in the possibility of obtaining | 
copies of the ENR Construction and | 
Building Cost Index chart, which you 
publish, for distribution to about fifty 
registrants for these roundtable dis- 


All 


industry as a 
whole was accused of excessively high 
prices as costs rose following the war. 
To defend its industry against these 
charges of too high construction costs, 
General 
compared both its own construction 
cost index and the ENR Construction 
cost index with the BLS All commodi- 
index. 
prices were much higher than con- 


Contractors 


commodities 


cost indexes. 





Cost Index 


1914, and by vears previous to that, 
back to 1903. The monthly values of 
the ENR Building Cost Index begin 


in 1922 


22, and annual values have been 
computed back to 1910. So that read- 
ers will have the complete series avail- 
able, the values are given in the fol- 
lowing table, which continues for the 


next six pages. 
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Cost Indexes 
(1903 to 1949) 


Construction Cost 


Base = 100 

Year 1913 1926 
1903 93.90 45 
1904 87.40 42 
1905 90.55 44 
1906 95.10 46 
1907 100.55 51 
1908 97 20 47 
1909 90 92 44 
1910 96 33 46 
1911 93.43 45 
1912 90.70 44 
1913 100.00 48 
1914 88 56 43 
J 89 22 43 

F 89 22 43 

M 89 97 43 

A 87.97 42 

M 88 62 43 
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Building Cost 


Base = 100 

1913 1926 
96.4 52 
94.1 51 
91.4 49 
100.00 54 


91.9 50 
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Lllévaust PREVENTION 


THAN RED LEAD -¢ 






So 


Actually more resistance to weather and chemicals than red lead...a 
tighterclinging bond that even penetrates rust! Yet Sonneborn S.R.P. 
(Sure Rust Prevention) is a third cheaper than good red lead paint! 

Extreme exposure conditions that destroy red lead have no 
effect on S.R.P. You can safely use it for temperatures up to 250°. 
Acrid, corrosive fumes and most industrial chemicals have no effect 
on S.R.P. In cold brine immersion tests, S.R.P. prevented corrosion 
21% times longer than red lead. What’s more, there’s no danger of 
lead poisoning—S.R.P. is non-toxic. 

Literally double protection, too . . . the rust prevention is in both 
primer and finish coats . . . both S.R.P. formulas. Not just red, 
either—you can pick any of 7 decorative colors. S.R.P. is just one 
of Sonneborn’s many tough-problem paints. 


If you have a tough problem in 
protective painting, concrete treat- 
ment or dampproofing, call in your 
Sonneborn Man. Chances are, he 
has the answers, or can get them 
for you. If you don’t have his name, 
write us your problem direct, 





BUILDING PRODUCTS DIVISION 
80 EIGHTH AVENUE, NEW YORK 11, N. 


L. SONNEBORN SONS, INC. 


b 





Winslow BINANBATCH 


—Reduces Your Job 
Use with a 


Cost 


10S-11S-14S-16S Mixer 


Complete—with scale for two or 


three aggregates. 


With two or three overhead storage 
bins. 


For use on culvert—bridge—curb- 


ing—foundation jobs. 


Wherever above size mixers 
operation 


are in 


Prompt Delivery - Write or Wire 


Mftd. by 


WINSLOW SCALE 


Distributors Located throughout 


co. 
TERRE HAUTE, IND. 


vu. 8. 
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(Continued from p. 421) 


Construction Cost Building Cost 
Base = 100 Base = 100 
1913 1926 1913 1926 


87.87 42 
12 42 
i 3 
36 3 
51 43 


Means Absolute Protection mn 
to Wood Endangered 
by ROT and TERMITES 


Cooling Towers Roof Decks 


A -A> 
A 


~ 7 > 
ZULPILAA\\\\S 7 = 


Other 
Moisture “Traps” 





166 8 
Humidified 
Buildings Foundations Floors 


Here are six common conditions where WOLMANIZED 
Pressure-Treated Lumber provides protection from decay 
and termites: 
1. Where excessive ground moisture, rain or thaws cause early 
decay failures. 
. Where wood near the ground is open to termite attacks. 
. Where wood is in contact with damp concrete or masonry. 


. Where steam and vapor from industrial processes promote 
wood decay. 


159 10 


. Where walls, floors, ceilings are subject to condensation from 
refrigeration. 


. Where wood is exposed to moisture in artificially humidified 
buildings. 





Investigations by qualified technologists prove that on installations where 
decay and termites ordinarily shorten lumber life, WOLMANIZED Pressure- 
Treated Lumber lasts Three to Five Times Longer than untreated wood. 


Such lasting protection is assured because penetrating, preservative solu- 
tions are forced, by vacuum-pressure treatment, deeply into the wood fibers 
of WOLMANIZED Lumber. And, WOLMANIZED Lumber is clean, odorless, 
paintable, non-corrosive, non-leaching and glueable. Only 
WOLMANIZED Lumber offers al] these extra advantages. 


YOU’LL PROFIT BY GETTING 

THIS INFORMATIVE BOOKLET 

Get all the facts and cost-saving figures on 
WOLMANIZED Lumber. See why it offers you the 
best protection available against wood decay and 
termites. Write for this valuable booklet today. 


AMERICAN LUMBER & TREATING COMPANY 


Oe General Offices: 332 South Michigan Avenue, Chicago 4, Illinois 


Ww) Branch Offices: Baltimore, Boston, Jacksonville, Fla., Los Angeles, New York, Philadelphia 


Portland, Ore., San Francisco, Washington, D. C. urn to p 424) 
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Construction Cost Building Cost 
Base = 100 Base = 100 
Year 1913 1926 1913 1926 
M 129 ieee ae 
J 132 — ee 
J 128 —— — 
A 121 enniece aes 
8 123 — a 
oO 123 —_ —. 
N 123 _— — 
D 121 oe —— 
1921 201.82 97 166.05 90 
eH A 9 ; oe aa 
F 230 67 lil —— 
M 224 27 108 — 
A 213 07 102 — 
Wiliams “ype M nee i | 
V7 J 209 82 «101 ean 
J 203 82 98 — 
A 193.47 93 —_— 
Fe s 188 27 ol — 
Welded Buckets oO olenet es = 
N 166.32 80 — ws 
D 167.82 &l —- ——_ 
Operators prefer the Wellman Bucket for 
its balance, easy handling, and digging 1928 en - ashes os 
power. Owners prefer the Wellman J 168.72 81 147.12 80 
. F 168 72 81 146.47 79 
TT Co a dT Te ae dhe M he a ac te oo 
maintenance cost. These features are not A 164.72 79 147.12 80 
Create elite Beat ili) M 164 62 79 149.02 #1 
J 166 62 80 149.77 sl 
construction of rolled SL J 169.70 al 150.85 82 
these buckets lighter, stronger, for A 173.40 83 154.55 Bt 
7 s 185.00 89 164.15 89 
gveater yardage at lower costs. In all Oo 188 60 91 167 75 91 
types and sizes, you'll do better with N 188 60 91 167. 08 90 
D 192 60 897 169.10 91 
a Wellman! 
1923 214.12 103 185.98 101 
J 191.70 92 168 20 91 
F 197 40 95 72.55 93 
M 205.25 99 178.40 96 
A 213.50 103 186.00 101 
M 216 70 104 188.90 102 
J 220 70 3106 191.30 103 
J 222.10 107 191.40 103 
A 221 50 107 191.50 104 
Ss 221.50 107 192 20 104 
Oo 220 30 106 191.00 103 
N 220 90 106 192.35 104 
D 217.90 105 188 . 00 102 
1924 5 36 104 185.7 101 
THE WELLMAN ENGINEERING COMPANY J airs 105 p38 
F 30,106 191.70 104 
7000 CENTRAL AVENUE CLEVELAND 4, OHIO M 70 180 194.10 105 
o A 60 107 191.80 104 
M 38 ©6107 192.48 104 
J 85 104 187.65 101 
i 40 103 184.50 100 
A 15 102 183.25 99 
s 25 102 181.35 98 
oO 7.55 100 178.35 96 
N 70 99 176.50 95 
— D 58100 178.38 96 
i ‘ | 1925 206 68 99 182.67 99 
Coming March 23, 1950... ENGINEERING NEWS-RECORD'S J 210 IL 182 70 99 
’ ao F 209.70 101 184.50 100 
M 210 20 1OL 184.50 100 
23rd Annual COSTS AND TRENDS YEARBOOK ee ee 
M 207 20 100 182.80 99 
. . eee . 204 60 98 183.00 99 
This standard, year-round reference supplies basic information . 204.60 98 180 20 97 
: 204.60 98 183 00 99 
on such subjects as... . ae os pen 
205.35 9 81.75 98 
wage rates and trends materials shipments depreciation schedules = a nod vd ae 35 99 
labor productivity contract awards unit prices D 205.95 99 183.05 99 
labor supply backlogs compensation insurance 
materials prices equipment shipments equipment rentals, etc. 
1926 208 .03 100 184.99 100 
PLUS J 207.15 100 184.25 100 
F 206 55 99 183.65 99 
° ° ° ° . M 207.65 100 184.25 100 
an authoritative review of construction accomplishments A 207.0510 184.05 99 


in ‘49 and forecast of things to come in 1950. 





(Turn to p. 426) 
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You’re ready for anything when you put this Timken rock drilling team to work, 


With a supply of Timken standard steel bits and Timken carbide insert bits on 


hand, plus a suitable number of shouldered and threaded steels, you’re ready to 


meet — and beat — any rock condition that may crop up. 


You don’t have to carry two kinds of steels; Timken standard steel bits and 
Timken carbide insert bits are interchangeable on the same Timken thread — 


the threaded union proved by 17 years use wherever rock and ore are drilled, 


Write for specific information 
covering your requirements. 


THE TIMKEN ROLLER BEARING COMPANY 
CANTON 6, OHIO 
Cable Address “TIMROSCO” 





(Continued from p. 424) 


Construction Cost suilding Cost 
Base = 100 Base = 100 
1913 1926 1913 1926 


207 30 100 183.55 99 
204.80 99 181 80 98 
207. 80 = 100 184.30 100 
208.30 100 185.10 100 
208 30 100 185.10 100 
209.80 101 187.95 102 
210.80 101 187.95 102 
210 80 101 187.95 102 


Sturdy, Wood-Handled Barrows 
for Ease in Handling and Wheeling 


You'll like these new, lightweight, easy-wheeling Sterlings. 
They are so easy to handle and are designed for faster material 
transport service. Famous Sterling balanced construction puts 
80% of the load on the wheel... only 20% on the operator. 
Wood handles are longer, formed to fit the operator’s hands. 
Steel channel legs and reinforcements are set just the right 
height. Means less stoop for the operator and greater leg clear- 
ance. The husky, all-steel tray has lapped corners and heavy 
reinforcing rod rolled in top edge, butt-welded for additional 
strength. Equipped with steel wheel, roller bearing wheel with 
pneumatic tire or zero pressure cushion type wheel. Write 
for new Wheelbarrow Catalog, just off the press. 


STERLING WHEELBARROW CO., Milwaukee 14, Wis., U.S.A. 


No. $-12 — for han- 


dling dry materials and gen- 

eral purpose work in indus- 

trial plants, railroads, 

foundries, etc. Maximum 81.2 169 

capacity 342 cu. ft. 180 
181 
180 


49 3: 174: 

Look for this Mark of 7.2: 172 
STERLING Quality 74.3 ! = 

159 

159 

158 

. | 23 154 
Le, 97 : 140 

162.48 150 
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Construction Cost Building Cost 
Base = 100 Base = 100 


1913 1926 19131926 | ATLANTIC Pneumatic TOOLS 


~ 
5 


161.82 78 147.20 80 


187.2% 76. 5 1 i j 
157.24 76 145.68 79 Use with your standard power pavement equipment... . 


eS 2 2 8) ATE ATLANTIC PNEUMATIC ROCK BREAKER 
Slits Large Rocks and Boulders quickly 


mo no 75 139.40 
57.96 16 139 60 

No Plugs and Feathers — No Explosives 
Nearly 42 times faster 


a4) 
n 


avnuug 


1 


159.16 17 140 00 
158.20 76 139 50 
158 .46 16 140.00 


CZOUpuezres 


@ Effective quick action in removing stones, boulders 
and rocks from excavations and ditches. 


@ Eliminates the slow and costly plug and feather 
method, and the risky and troublesome use of 
explosives. 


@ The specially heat-treated Atlantic Tool Steel 
used in the Atlantic Pneumatic Rock Breaker gives it 
the extreme toughness to withstand the severest usage 
and resist breakage regardless of the hardness of the 
stone. 


CUZO%reesrzst~ 


@ Used with standard power pavement breakers. 
No tool upkeep. Tougher than any stone. A size for 
every service. 


Write for 
descriptive 
3° | folder ERB. 


90 
89 
89 
88 
89 
89 
38 Specialists in Tool Steels for chisels, drills, 
1 blacksmith tools and Alloy Steels for axles, 


™ bolts, pins, pistons and shafts. Non-temper- 


a 
. 
= 


Deu se syen 


ozo 


ing tool steels for greater safety and speed. 


ATLANTIC STEEL CORP. 1775 BROADWAY, N. Y. 19 





saucy noeseneavucneanvsovecennvancnceeysonueennenuouensenecstenesaurssensesquneets nat 


Via Di i c | ee ond 
i vels by Experts 
amon ore i Each Buff is depend- 


Drilling Contractors | cble, curate ond 


economical. 
113 


106 

107 

108 

111 

112 

114 

115 

116 

116 200 

116 201 

116 200 
0S 116 200 4 


—_——-——-o-—-- ——— 
FOUNDATION TESTING 
for 

Bridges, Dams, Heavy Structures i : 
at aa micas : | Every make of instrument, renewed by 
PRESSURE GROUTING : Skilled Workmen. 
MFR'S DIAMOND & SHOT CORE DRILLS, : 


GROUT MIXING MACHINES, PACKERS | Our Shops ere located ot 
AND GROUT PUMPS Jamaica Plain, Boston, Mass. 


TSEC Soe 86) Buff & Buff Mfg. Company 


i ahaa ahcdeehb thes es i HENRY A. BUFF, President. | 
(Turn to p. 431) Uncen 


Esoxsanpaypvesnnnesennvenssnsssssanvensersevesennrsensnesennsvenesssensssnenssstnevennvnensenensenmnsense 


Send for catalog #329. 


Headquarters for 
Repairs 


mA 


neaesan 


22 ee 


Ans 
ma 
ennousnnnnd@vsnnevenonnnnssennosonnseuannanuneninnsganysetnssninun 


ze: 


> 
a 
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GOVERNMENT BULDINGS | HOSPITALS 
. . ye 









STORES 


HOTELS 


428 














INDUSTRIAL CONSTRUCTION 
Tau . 


cS 


APARTMENTS 


~— 
a 


ne ee Minn 


SCHOOLS 





HOUSING PROJECTS 


rr ene 
| , $ 





@ in 1911 CONSOLIDATED ENGINEERING COMPANY 
INC., was organized. Today, by virtue of its accomplish- 
ments, it is recognized as one of the outstanding contract- 
ing and building organizations. 


a As proof, and as guarantee of our ability, CONSOLI- 
DATED refers you to its long list of satisfied clients — 
clients convinced not only of our engineering and construc- 
tion ability, but our responsibility to a trust and an earnest 
desire to produce results of outstanding merit. 


illustrated are but a few of the many types of jobs 
comprising our wide and varied background. The complete 
picture includes erection of large and small manufacturing 
plants, auditoriums, theatres, libraries, schools, churches, 
housing projects and towns, power plants, reservoirs, filtra- 
tion plants and sewerage disposal plants, airports, roads, 
bridges, tunnels, heavy foundations, water systems and 
pumping stations, and all types of railroad construction. 


SB CONSOLIDATED stands ready to place at your dis- 
posal its highly trained and efficient organization, equipped 
to construct Anything — Any Size — Anywhere. And, our 
“Know-How” insures for you procurement of materials at 
right prices, an integrated schedule, and a completely 
coordinated project resulting in satisfaction to Engineer, 
Architect and Owner. 


S This, our past achievement, is yours. We invite your 
inquiries today. Brochure will be mailed on request. 


CONSOLIDATED ENGINEERING CO., INC. 
BALTIMORE + MARYLAND 


Established 1910 


Equipped to Cocaliad 


Anything, Any Sin Anywhere 
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Need Steel for Building Projects? 


Call us for prompt delivery of 
the steel products you require 


eet 


ee 


Many of these building products are also 
available in a choice of materials—such as 
stainless steel and aluminum: 


. Corrugated Roofing 9. Expanded Metal 


. Gutters 10 
and Downspouts 


"eo Po 11. Reinforcing Bars 
Aluminum for Ducts 12. Window 
. Corrugated Siding 


. Floor Plates 


and Door Trim 
. Beams 


13. Rails and Fittings 
14. Welding Rod 


15. Plates 
. Dardelet 
Rivet Bolts 16. Bars 


. Angles 


. Channels 


SYMBOL OF SERVICE FOR STEEL USERS 


UNITED STATES STEEL SUPPLY COMPANY 


Warehouses: BALTIMORE - BOSTON - CHICAGO 
CLEVELAND - LOS ANGELES - MILWAUKEE - MOLINE, ILL. - NEWARK + PITTSBURGH 
PORTLAND, ORE. + SAN FRANCISCO + SEATTLE - ST. LOUIS ~- TWIN CITY (ST. PAUL) 
Also Soles Offices at: KANSAS CITY, MO. - PHILADELPHIA - TOLEDO - TULSA - YOUNGSTOWN 
Headquerters Offices: 208 S. La Salle $t.—Chicage 4, lil. 


| Eee. ee Nios Ga Be Tes Be ee ee ee Se a te 





(Continued from p. 427) 


Construction Cost Building Cost 
Base = 100 Base = 100 
1913 1926 1913 1926 


235 83 113 196 83 106 
239 62 115 198 62 107 
238.99 115 198 99 108 
238 79 115 199 29 108 
237.95 114 198 21 107 
236 80 14 197 107 
236 86 4 198 22 107 
232.29 112 194 105 
232 112 194 105 
232 112 194 105 
234. 3 113 195 106 
234 113 195.5 106 
234 113 196 106 


1939 
J 
F 
M 
A 
M 
J 
J 
A 
S 
oO 
N 


202 
201 
201 
201 
201 
201 
201 
201 
201 
203 
204 
206 3 
208 


95 139 

5 136 
283. 48 136 
285 24 137 
288 80 139 
289 87 139 
289 94 139 
289.92 139 
291 38 140 
291.09 lat 
294 31 141 
294 41 142 
294 51 142 


UU Sewsewwne 


te 89 tS WN ty ts ts te tt 


wu 


» & L | 1 e I STEEL FORM & IRON CO. 
WARREN, OHIO - U.S. A. 
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CONTINENTAL 


Chain Link FENCE 
I$ THE ONLY FENCE MADE 


or KONIK steeu 


KONIK is a patented open 
hearth steel containing cop- 
per, nickel and chromium — 
elements providing greater 
strength . . . extra resistance 
to rust and corrosion. No 
other fence provides such 
long-lasting day-and-night 
protection at such low cost 
per year of fence life. Write 
Continental at Kokomo or call 
nearest fence representative. 


Wg 












a week. 








HAVE YOU HEARD... 


about ENGINEERING NEWS-RECORD’S improved 
“Construction Daily”? 


Important new features include. . . 
@ construction costs, materials prices, and wage rates 
@ construction activity statistics showing significant trends in 
the volume of engineering construction 
In addition, the “Daily” supplies verified reports on proposed work, 
bids asked, low bidders, and contracts let on approximately 1,000 jobs 


e@ Protection Against Vandalism 


Reduced Fire Risk 










Lower Insurance Rates 







e Increased Property Value 





e@ Reduced Guarding Expense 


e Increased Storage Space 







Reduced Accident Rate 






Controlled Entrance and Exit 





e Better Inventory Control 





Greater Peace-of-mind 





WRITE FOR FREE BOOKLET 


A card will bring your copy of “Planned 
Protection”—a complete manual on mod- 
ern protection and control of property. Con- 
tact Continental at Kokomo, Indiana, or 
nearest sales office. 


A en reee 


STEEL CORPORATION 


PROOUCERS OF Monviecterer's Wire in mony sinet, KOKOTE Meme Seated, Coppered. Tinned, Annealed, ALSO, Coated ond Uncested Stee! Shoat, bait, 
thepes tempers end Baber lacteding Gotrenized, Liquer Piaubed Bight (ood Comted end ipeciet wie Continental Chote Lint Fence, end other produce. 





Subscription price $15 per month. For further information write: 
The ENR Construction Daily, 330 West 42nd St., New York 18, N. Y. 










(Continued from p. 431) 


Construction Cost 





Building Cost 


1913 


1946 


CZO%peuezrzste 


ee 
= 
i 
_ 


UZOCrpeezgr zs 


~ 
ir 
on 
25a 
= 


z= 


COzoereu 


_ 
<= 
- 
= 


pieced 
purges 


Base = 100 
1913 1926 
298 .72 ian 
294.57 142 
295.05 142 
295.34 142 
297 70 143 
298.00 143 
298.72 tas 
299 94 14h 
300 42 144 
300. 46 144 
301.06 145 
301.09 145 
302.30 145 
307.75 148 
302.50 145 
303.70 146 
304.50 146 
306 43 147 
307 45 148 
308.99 149 
308 99 i49 
309 08 149 
309.28 8=«149 
309 28 149 
309.28 «149 
313.48 151 
346.04 166 
316.32 152 
319 52 154 
323.83 156 
334.59 161 
340. 50 164 
348 72 168 
354.70 171 
361 37 74 
360.19 173 
360 94 174 
362.47 174 
369.30 178 
413.16 199 
386.97 168 
393.73 189 
395.45 190 
399 56 192 
399 98 192 
106 63 195 
413.75 199 
$22 85 203 
4126 38 6205 
434.58 209 
436.91 210 
441.13 212 
460.72 221 
441.65 212 
442.67 213 
443.60 213 
443. 64 214 
444 86 213 
455.80 219 
464.83 223 
477.11 229 
478.40 230 
480.21 231 
478.25 230 
477.66 230 
477.41 229 
475.37 229 
474.80 228 
473.54 228 
472.10 227 
473.78 228 
477 46 230 
478 28 230 











Base = 100 
1926 
234.73 127 
231.55 125 
232.03 125 
232.32 126 
234.50 127 
234.80 127 
235.33 127 
235.55 127 
236.09 128 
236.00 128 
236.00 128 
236.10 128 
236.51 128 
239.14 129 
236.51 128 
237 71 129 
237.85 129 
238.46 129 
238.46 129 
239.37 129 
239.64 130 
239.94 130 
240.07 130 
240.35 130 
240.55 130 
240.82 130 
262.35 142 
242.23 131 
243.94 132 
245.41 133 
3 138 
140 
143 
144 
147 
2.3 147 
273 148 
273 148 
279.97 15L 
312.96 169 
294.62 159 
301.56 163 
303.28 164 
305.21 165 
304 64 165 
307.42 166 
308.90 167 
317.75 172 
33 174 
27 177 
2 178 
333.06 180 
344.51 186 
333.58 180 
335.49 181 
334.22 181 
334.56 181 
333.93 181 
339 26 183 
s y 185 
192 
356.70 193 
357.07 193 
355.86 192 
355.55 192 
354.91 192 
352.87 191 
352.47 191 
351.35 190 
348.92 189 
319 28 189 
349. 39 189 
350.72 190 
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| OF ENGINEERING 
LEADERSHIP 


.... plus an aggregate 
cumulative experience 
exceeding 6000 years.. 


Two yardsticks by which to measure the worth 
of services any firm renders a client are: 


Experience Work Done 


The sum total of such Experience is ability to 
render satisfactory service. 


The proof of satisfactory service is the record 
of Work Done. 


Translated in terms of dollars, the construction cost 
of work completed has amounted to more than 500 
million dollars. 


Services to clients have included investigations, reports, 
consultation, engineering and architectural design, pur- 
chasing, testing, inspection, and in many instances con- 
struction, for steam and hydroelectric generating plants, 
railroad electrifications, shops and other service facili- 
ties, electrical transmission and distribution systems, 
factories, public buildings, utility structures, sewage and 
industrial waste treatment plants, sewer systems, water- 
works, water distribution systems and process installations, 


Gipss & HILL, INC. 


CONSULTING ENGINEERS 
DESIGNERS ° CONSTRUCTORS 
NEW YORK LOS ANGELES 
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OFFICIAL PROPOSALS 


3ids: September 28, 1949 


(336) 
Preliminary Treatment Piant 


DEPARTMENT OF PUBLIC WORKS, 
BUREAU OF WATER 


sealed proposals will be received at Room 
City Hall Annex, until 12 o'clock noon 
Eastern Standard Time, Wednesday, Sep- 
tember 28, 1949 and opened at that time 
in Room 1025, City Hall Annex, for the fol- 
lowing contract: 

126-WWI1—Construction of Preliminary 

Treatment Plant and Appurtenances at 
Queen Lane Filter Plant. (READVER- 
TISEMENT) 

The contract will consist of the construc- 
tion of concrete basins, substructure of 
Chemical Building, conduits, shafts, sewers 
and appurtenant structures and furnishing 
and installing mixing and sludge collecting 
equipment, meters, valves, piping, sluice 
gates and all appurtenant work and equip 
ment. 

Plans, Specifications, Forms of Proposal 
and Contract and Prequalification Ques- 
tionnaire may be examined or copies ob- 
tained at the Office of the Bureau of Water, 
Room 819, City Hall Annex, upon making 
a deposit of $25.00 by check, made payable 
to the City Treasurer of the City of Phila- 
delphia, which will be refunded upon return 
of the plans and specifications in good con 
dition within ten (10) days after the con- 
tract is awarded 











ach proposal shall be accompanied by 
a certified check or certificate of de- 
posit issued by a responsible bank or trust 
company, or bonds of the City of Philadel- 
phia for the amount specified in the City 
Ordinance approved October 29, 1940, copy 
of which forms a part of the contract docu- 
ments 

NOTICE: No bid for this work will be 
da unless the Prequalification Ques- 
tionnaire of the bidder, with all questions 
fully answered has been filed with the Di- 
tor of the Department of Public Works 
it least one (1) week before the date of 
opening bids 






eit 





Thomas Buckley, Direc 





U. S. Government 


UNITED STATES DEPARTME 
INTERIOR, Bureau of Reclamation 
bids (Svecifications No ») will 
ived by Bureau of Reclamation, Red- 
ding, California, September 27, 1949, and 
then publicly opened for furnishing labor 
and materials and performing all work for 
the completion of lower vista house ower- 
house adit, and elevator lobbies at Shasta 
Dan Central Valley -roject, California 
The work is situated at Shasta Dam about 





T OF 











10 miles north of Redding, Ce Prin- 
cipal items are approximately sq. ft. 
terrazzo; 730 sq. yvds., plaster; 6,900 sq. ft, 
terra cotta and tile ind other work. Time 
allowed for completion will be 240 days 
For particulars, address Bureau of Recla- 
mation Redding, California or Building 
1-A, Denver Federal Center, Denver, Colo- 
rado 


MICHAEL W. STRAUS 


Commissioner 





UNITED STATES 
THE INTERIOR ; 
Sealed bids (Specifications No. 2768) will 
be received by Bureau of Reclamation 
Tracy, California, September 29, 1949, and 

] opened for furnishing labor 


ther publicls 
and materials and performing all work for 


DEPARTMENT OF 





ireau of Reclamatior 





















the construction of Tracy switchyard, Cen- 
tral Valley Project, California. The work is 
situated in Alameda County approximately 
% miles northwest of Tracy California 
Principal items are approximately 48.000 
cu. yds, excavation, 45,000 cu. yds. backfill 
5,600 cu. vds oncrete, constructing concrete 
control building complet nst ing 2.000.- 
000 Tbs. electrical equipment with conduit 
constructing water distr tion and sewer 
age systen and other work. Time allowed 
for completion will be 560 days ‘or par- 
ticulars rddress jurenu of Reclamation 
Trac o rnia; or Building 1-A, Denver 
Federal ¢ ter, De er, Colorad 


MICHAEL W. STRAUS, Commi 





ADDITIONAL PROPOSAT 
ADVERTISING 
On Pages 
435, 438, 439, 440, 441, 442, 443 
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Bids: September 14, 


NOTICE TO CONTRACTORS 
PARTMENT OF PUBLIC WORKS, AL- 
BANY 


» N 


of (1) the 
ns 


Visio 


will be 


Y Pursu 
Highway 


OFFICIAL PROPOSALS 


1949 (333) 


projects: 
STATE DE- counts, Albany, N. Y., 


ant to the provisions 
Law and special pro- 


funds, (2) the Canal Law (3) The deposit for plans 


A.M advanced stan 


nine-thirty 


time on 

by Henry 
Contracts 
Governor 
Building, 


County 


Greene 


Rensselaer 


Warrer 


Oneida 


Onondaga & 
Madison 


Eric 


Steuben, 
Chemung & 
Schuyler 


Westchester 


Rockland 


Broome 


Bronx 


Albany, 


Greene, 
Saratoga, 


Rensselaer & 


Washington 


Montgomery 


o'clock A. 
Wednesday, 


A. Cohen 
& <Accoun 
Alfred E 


Albany, N 


Contract No 
RC49-97 
RC49-110 


FARC49-96 


MT49-2 


OT49-7 
5849-26 
SS49-27 
8S49-28 


F.C. 49-3 


FARC49-100 


FARC (49-101 


RC49-99 


F. 
FAC49-8 


J. J. Dane 
FAGM C49-6 


RC49-91 


RC49-80 


W. Donovan, Dist. Engr., 71 Frederick Street, Binghamton. 


til ten-thirty 
dard time, which is 
M., eastern standard 
September 14, 1949 
Director, Bureau of rejection of bids: 
ts, 14th 
Smith State 
Y.. for the 


sheets, $20.00. 


Office 50% of deposit 
following 


DISTRICT No. 1 


Name Miles Type 
G. L. Niexerson, Dist. Engr., 353 Broadway, Albany, N. Y 
Palenville-Catskill, S. H. 8231 0.54 Asph. Conc. Optional 


Center Berlin-Petersburg, 8. 0.18 
H. 1421 Stephentown-Center 

Berlin 8. H. 8163 
Warrensburg-Ch 
Pt. 1, 8. H. 518 


Slab Br. 2344’ Span 





7 Proj. FI- 24’-40’ Wide =0.95 mi 


490/6 Mise. Work =0,02 mi. 


DISTRICT No. 2 
L. Kercsve, Dist. Engr., 109 No. Genesee Street, Utica, N. Y 


Eberts Bridge Over Black 0.06 Asph. Conc. Optional 
2 Sp. I-Beam 64’ 7° & 


River Reservoir 
39” 3" 
DISTRICT No. 3 


Wu. Rosson, Dist. Engr., Weigh Lock Bldg., Syracuse, N. Y 

Grad. & Struct. & F.C. 
2 Alpha I-Beams 92’ 4” 
Span Ea. 1 I-Beam 


Mohawk Thruway (Thomp- 5 91 
son Rd. to Chittenango Creek) 


5Y Span Alpha = 
$541.80 
DISTRICT No. 5 
C. R. Waters, Dist. Engr., 65 Court Street, Buffalo, N.Y. 
Ontario Thruway 1.10 9° 2 Crse. Cem. Conc 
Cleveland Drive Pavt., 24’, 74’ Wide = 
Maryvale Drive 0.77 mi. Asph. Conc 
George Urban Boulevard Opt.=0.11 mi. Fdt 
Crse. Rob Grav.= 
0.10 mi 
=0.12 mi 


Spans 6” Alpha I 
Beam 2 Spans 44’, 2 


Spans 66’ Alpha I- 


Beam 2 Spans, 47’, 

Spans 70’ Alpha 

$966.00 
DISTRICT No. 6 


H. F. Brauwa, Dist. Engr., 30 West Main Street, Hornell, N. Y 


Flood Control Project in Dist. ~ Furnish. & Erect. 
No. 6 R. O. W. Markers 


DISTRICT No. 8 


J. S. Brxsy, Dist. Engr., Pleasant Valley Road, Poughkeepsie, N. Y. 


Peekskill-Annsville Br., 8. H. 1.56 9° Cem. Cone. Pavt 
1850; Peekskill-Fishkill, Pt. 1, 24’, 48’ & 60' Wide= 


S. H. 5147; Bear Mountain 0.78 Mi. 9° Cem. 
Br.: East Approach, 8S. H Cone. Pavt. Var. Wid- 
9297; Peekskill-Annsville en = 0.02 Mi. Bit 
Bridge Connection .C47-4 Mac. Ty. 1, Pen 


Project No. F&U304(9 


Arch 26’ 6” Span 
Knapps Corners-N yack, 8. H. — Repairs to Br. No. 2 
5178 


DISTRICT No. 9 





Binghamton City: Vestal Ave- 1.81 
nue Bypass (West City Line 


9” Cem. Cone 
48’ Wide =1.68 Mi 





‘avt 


to Pennsylvania Ave.) Proj Asph.. Cone. Opt.= 


U1019/2 


0.13 Mi. 
DISTRICT No. 10 


Maps, plans, 
proposal forms may be 
State Road Work at the office of the State Department of 

Public Works, Bureau of Contracts & Ac- 
and at the office of 
the District Engineers noted below 
also be seen at the office of the State De- 
partment of Public Works, 270 Broadway 
therein for projects financed with New York City. . 
federal aid 
the Public Buildings Law, sealed proposals 
received un 


8’ Cem. Conc. Pavt. 
22’ Wide Reinf. Cone. 


estertown, 0.97 &* Cem. Conc. Pavt. 


Mise. Work 
Alpha I- 
Beam 2 Spans 40’, 2 


to Te 


Wve 


Method =0.76 Mi. 4 
Sp. Deck Gird. 280’ 
Total Rig. Frame Concs 


Mi. 








specifications and 
seen and obtained 





and may 


and proposal forms 
for each contract containing 1 to 15 sheets 
o'clock is $5.00; 16 to 30 sheets, $10.00: over 30 
A refund will be made in 
full to bidders for the return of one set in 
good condition within 30 days of award or 
refund for all other sets 
Floor, The in good condition, similar period, will be 


Estimated 

Deposit Cost of Work 

$4,500 $80,000.00 
Plans $5 

$3,500 $60,000.00 
Plans $5 

$12,000 $223,000 00 
Plans $5 

$1,700 $31,703.50 
Plans $5 


$120,000 $2,093,000.00 
Plans $20 


$55,000 $977,000.00 
Plans $10 

5% of Bid $10,451.00 
Plans $5 

$40,000 $766,000.00 


Plans $20 


$100 $1,900.00 
Plans $5 
$70,000  $1,214,000.00 


Plans $10 


y, Dist. Engr., Montauk Hwy. at Little E. Neck Rd., Babylon, L. 1., N. Y 


Elim. of Grade Xing of 0.21 Mise. Pavt.=0.08 Mi 
N.Y. C. R. R. With Melrose 


Gr. Sep. Struct. =0.13 


$35,000 
Plans $20 


$616,000.00 


$6,488,354.50 


Ave. & E. 165th Street Mi 
Pro). FAGM 922F(1) Off 
Total Letting . 12.34 Miles 
59 Bridges to be Painted 
3,448,325 Sq. Yds. | Waterproofing 


25.500 Gals 
BRIDGE PAINTING WORK 
DISTRICT No. 1 
G. L. Nickerson, Dist. Engr., 353 Broadway, Albany, N. Y. 

Br. No. 3, 8. H. 886; Br. No. Painting Bridges 
1, 5. H. 8482; Br. No. 1,3. H. 

S488; Br. No. 1, 5. H. 5040; 

Br. No. 2, 3. H. 490; Br. No 

1,58. H. 9311; Br. No. 1,8. H 

1938; Br. No. 4, 5. H. 1685; 

Br. No. 1, 3. H. 1835; Br. 

No. 1, 3. H. 9016; Dunn 

Bridge, 8. H. 9111; Troy- 

Menands Br., 8. H. 9112; 

112th St. Br.; Congress Street 

Br 

DISTRICT No. 2 
L. Kercur, Dist. Engr., 109 No. Genesee Street, Utica, N. Y: 

Br. No. 1, Fultonville Vill.: Painting Bridges 
Fonda Vill., 8. H. 864; Br. 


(Continued on page 435) 
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$6,000 
Plans $5 


$116,000.00 


$1,100 
Plans $5 


20. 00.0 
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No. 1, Fort Plain Vill.: River 
St., 5. H. 1903; Br. No. 1, 


Canajoharie-Palatine Bridge 
S. H. 8527-8528 


DISTRICT No. 3 


Wx. Rorrnson, Dist. Engr., Wei 





gh Lock Bldg., Syracuse, N. Y. 


Seneca & RC49-82 Seneca Falls Vill., 8. H. 5100, Paftnting Bridges $800 $15,000.00 
Wayne Br. No. 1; Geneva-Waterloo Plans $5 
8. H. 508 Br. No. 1; 
Newark-Lyons, 8. H. 8028, 


Br. No. 1 


DISTRICT No. 6 


H. F. Brave, Dist. Engr., 30 W 


est Main Street, Fornell, N. Y. 


Allegany & RC49-98 Br. No. 4, 8. H. 5204; Br Painting Bridges $600 $11,000.00 
Steuben No. 2,8. H.0849;Br No 1 A, Plans $5 
S. H. 5130; Br. No. 4, 8. H 
8253 
Chemung & RC49-81 Southport, Pt. 2, 8. H. 28, Painting Bridges $500 $10,000.00 
Tioga Br. No. 1; Waverly-Owego, Plans $5 


Pt. 3, 8. H. 5257, Br. No. 10 
Owego-Candor, Pt. 2, 8. H 
5471, Br. No. 10 


DISTRIC 















T No. 8 


J. S. Brxey, Dist. Engr., Pleasant Valley Road, Poughkeepsie, N. Y. 








Orange, RC49-83 Br. No. 3, 8. H. 42; Br. No. 5, Painting Bridges $4,500 $82,000;00 
Rockland & 8. H. 499; Br. No. 1, 8. H Plans $5 
Ulster 1539; Brs. Nos. B-1 & B-2, 
8. H. 5480; Br. No. 2, 8. H 
8300; Br. No. 1, S. H. 689; 
Br. No. B-2, H. 5388; Br. 
No. 1, 8. H. 5714; Br. No. 1, 
8. H. 80494; Brs. Nos. 1 & 2, 
8. H. 141; Br. No. 3, S. H. 
229; Br. No. 1, S. H. 419; 
Br. No. 3, 8. H. 1419; Br 
No. 1, 8. H. 5599C; Br. No. 
B-1, S. H. 5601; Br. No. 1, 
S. H. 8398 
DISTRICT No. 9 
F; W. Donovan, Dist. Exgr., 71 Frederick Street, Binghamton, N. Y. 
Broome, RC49-89 Br. No. 1, 8. H. 5338; Br Painting Bridges $4,000 $73,000.00 
Delaware, Ne. 1, 8. H. 1241; Br. No. 1, Plans $5 
harie, S. H.'5412; Br. No. 1, 8. H. 
Sullivan 375; Br. No. 1, S. H. 8254; 
Br. No. 1, 8. H. 5393; Br. 
No. 1, 8S. H. 5671; Br. No. 1, 
S. H. 8187; Br. No. 1, 8. H. 
5458; Br. No. 1, 8. H. 5286; 
Br. No. 1, 8. H. 5195; Br 
No. 3, 8. H. 5234; Br. No. 1, 
S. H. 8449; Br. Ne. 1, 8. H 
5404 
WATERPROOFING PAVEMENT WORK 
DISTRIC » 1 
G. L. Nickerson, Dist. Engr 3 Broadway, Albany, N. Y. 
Albany, RC49-102 Eight Contracts in District 562,532 Waterproof. Pavt. $700 $13,000.00 
Greene, Rensselaer, No. 1 Plans $5 
Columbia, Saratoga, 
Schenectady & 
Washington 
DISTRICT No. 2 
L. Kercucm, Dist. Engr., 109 No. Genesee Street, Utica, N. Y. 
Herkimer, RC49-103 Seven Contracts. in District 539,000 Waterproof. Pavt. $650 $12,000.00 
Madison, Montgomery, No. 2 Plans $5 
Oneida 
DISTRICT No. 3 
Wa. Roainson, Dist. Engr., 301 E. Water Street, Syracuse, N. Y. 
Cayuga, RC49-104 Six Contracts in District No.3 55 : Waterproof. Pavt $700 $13,000.00 
Onondaga, Oswego, Plans $5 
Wayne 
DISTRICT No. 4 
A. R. Mvuuiean, Dist. Engr., Barge Canal Term., Rochester, N. Y. 
Genesee, RC49-105 Nine Contracts in District 531,815 Waterproof. Pavt $650 $12,000.00 
Monroe, Ontario No.4 Plans $5 
DISTRICT No. 5 
C. R. Warers, Dist. Engr., 65 Court Street, Buffalo, N. Y. 
Chautauqua RC49-106 Five Contracts in District 237,500 Waterproof. Pavt. $300 $5,300.00 
Cattaraugus, Erie No.5 Plans $5 
DISTRICT No. 7 
R. F. Hawt, Dist. Engr., 444 VanDuzee Street, Watertown, N. Y 
Lewis & RC49-107 Five Contracts in District 91,805 Waterproof. Pavt $110 $2,000.00 
Jefferson No.7 Plans $5 
DISTRICT No. 8 
J. 8. Brxsy, Dist. Engr., Pleasant Valley Road, Poughkeepsie, N. Y. 
Columbia, RC49-108 Thirteen Contracts in District 447,400 Waterproof. Pavt $550 $10,000.00 
Dutchess, Orange, No.s Plans $5 
Putnam, Rockland, 
Ulster, Westchester 
DISTRICT No. 9 
F. W. Donovan, Dist. Engr., 71 Frederick Street, Binghamton, N. Y. 
Broome, RC49-109 Ten Contracts in District 479,050 Waterproof. Pavt $600 $11,000.00 


Chenango, Delaware, No. 9 
Otsego, Tioga, Schoharie 


Plans $5 


DISTRICT No. 10 


J. J. Dancy, Dist. Engr., Montauk Hwy. at 
Nassau & NSP49-2 Northern State Pkwy. & 
Suffolk SSP49-4 Southern State Pky 


Proposal for each contract must be = sub- 
mitted in a separate sealed envelope with 
the name and number of the contract 
plainly endorsed on the outside of the en- 
velope. Mach proposal must be accompanied 
by cash, draft or certified check payable to 
the order of “State of New York, Commis- 
sioner of Taxation & Finance” for the sum 
as specified in the advertisement and the 
proposal. The retention and disposal of the 
bidding check, the execution of the contract 
and bonds shall conform to the provisions 


Little E. Neck Rd., Babylon, L. L., N. Y. 
Waterproof. Pavt $600 
Plans $5 


$10,000.00 


of the Highway Law, et al as set forth in 
Instructions to Bidders’. 

When optional types are permitted on con- 
tracts with federal funds, bidders must state 
in the space provided in the proposal the 
exact designation of the optional type upon 
which the proposal is predicated. 

The right is reserved to reject any or all 
hids 


B. D. TALLAMY 
SUPT. OF PUBLIC WORKS 
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(387) 
Additional Burning Unit at 
Lyttonsville Incinerator 


WASHINGTON SUBURBAN SANITARY 
COMMISSION 
CONTRACT NO. 651 
Sealed proposals for work under the 
above contract will be received at the office 
of the Washington Suburban Sanitary Com- 
mission, Hamilton Street, Hyattsville, Mary- 
land until Tuesday, September 6, 1949 at 
1:30 P.M,, Eastern Daylight Saving Time, 
at which place and time they will be pub- 
licly opened and read. This work consists 
of furnishing and installing an additional 
furnace, combustion chamber, necessary 
flues and appurtenances; also the motoriz- 
ing of the two existing charging gates, and 
the substitution of variable speed motors 
for constant speed motors on the blowers 
of the two existing burning units 
Plans and specifications may be obtained 
from the office of the Chief Engineer of the 
Commission, Hyattsville Maryland, upon 
deposit of $10.00, which deposit will be re- 
turned to bidders or to those returning plans 
and specifications in good condition. 
Dwight B. Galt 
Warren Browning 
Leland G. Worthington 
Commissioners 





Bids: September 6, 1949 











(339) 
Taxiway and Apron Paving for 
Hangars No. 3, No. 4 and No. 5 
THE PORT OF NEW YORK AUTHORITY 


NEW YORK INTERNATIONAL AIRPORT 
CONTRACT NYA-24 


Bids: September 15, 1949 


Sealed proposals for the paving of taxt- 
ways and aprons for Hangars No, 3, No. 4 
and No. 5 at New York International Air- 
port will be received at the office of the 
Chief Engineer of The Port of New York 
Authority, Room 1100, 111 Eighth Avenue, 
New York 11, N. Y., until 2:00 P. M. 
Thursday, September 15, 1949, and there- 
after in the Auditorium of the Authority 
at the same address until 2:30 P. M., on 
the same date at which latter time and 
place said preposals will be publicly opened 
and read 

Contract documents may be seen at the 
office of the Chief Engineer, and copies 
will be furnished upon deposit of $25.00 
per set. The deposit will be remitted if the 
documents are returned in good condition, 
not later than thirty days after the opening 
of proposals 
THE PORT OF NEW YORK AUTHORITY 

Howard S. Cullman, 
Chairman. 
New York, September 1, 1949 








Engineering 
News-Record 


Reaches Your Local 
Contractors 


Its distribution among the con- 
tractors of any one state is in 
proportion to the number of con- 
tractors situated in that state. The 
Official 


Engineering 


Proposal Columns of 
News-Record offer 
precisely the same efficient serv- 
ice to municipalities, counties, 
state and federal departments in 


every section of the United States. 


435 





Save time and money 


4 UN DATION S| cntaction ot 


PRETEST UNDERPINNING 
CONCRETE-STEEL PILES 
MASS CONCRETE CONSTRUCTION 
HEAVY SHORING 
DRILLED-IN CAISSONS 


The reference aid that 

helps you solve your 

toughest construction 
problems 


With the construction wats that lies ahead for 

every engineer, it is only up to you to assure 
Send for catalogs yourself of superior workmanship—ensure your 
er: work of the finest structural qualities—by pro- 
descriptive of the viding yourself with this revision of the famous 
Hool and Kinne Library—the books which for 


H years have been providing structural engineers 
latest foundation with the facts they need on every problem con- 


cerned with the design and construction of civil 
types and methods engineering structures. 


HOOL AND KINNE’S 


Structural Engineers’ 


SPENCER, WHITE & PRENTIS, INC. Handbook Library 
10 EAST 40th ST. NEW YORK 16, N. Y. a 


And prepared by a staff of sixty-three well- 


602 HAMMOND BLDG. DETROIT 26, MICH. eens eee nee 


6 volumes; 3763 pages; 2719 illustrations; 
63 contributors 





Each one of these six volumes is a complete 
reference in itself on some aspect of structural 
engineering. The library 


® COVERS the how and why of foundation and 
substructure design and construction, the general 
theory of structural members, the detailed design 
of such members and the design of their connec- 
tion with other members. 


ao new modern QA | P EXPLAINS the principles of statics, reactions, 


moments and shears in beams and trusses, in- 
pomee lines, methods of oars stresses in 
i teral trusses and porta acin 
line of ate russes and po racing 


BP GIVES details of design and construction of 
steel, timber and concrete structures of all types. 


a EXAMINE IT FREE! 
centrifugal We invite you to inspect these books for your 


self, because we know that that is the one way 
CONTRACTOR you can realize their true value to you, and to 
5 the jobs that you do. You want to back up your 

own knowledge with sure, toes facts, and 

you want to make your workmanship worthy of 

PUMPS hy your best time and effort. Therefore, the best 
investment you can make is to add to your own 


experience the tested working aids given in this 
dependable reference library 


; ; 
. « m cGoO wi A n Send for all six books, and allow them to go 


to work for you on your toughest problems. 


self-priming 





10-DAY TRIAL EXAMINATION 


e All-welded construction for lighter, stronger. more 

durable unit. ¢ Automatic priming—no moving parts or 

see “ " : : ree 

jets Improved non-clogging impeller of ‘special iron | aoe eae 

alloy. «© Hardened wear plate, for longer life. « Fewer MoGraw-Hill Book Co., ino., 330 W. 42 St..N.Y. 18 

moving parts—hence less wear and lower maintenance You may send me Hool and Kinne’s Structural 
Engineers’ Library for my inspection. If the books 


cost. « Large access plates—making inspection and prove sat , I will send $4.75 in 10 days 


7 9 and $5 th til Tb paid the pri 
repairs easier. ® Fully tested and trouble-free shaft seal. Ber cas Say the ‘eae abe ‘ek aie 4 


want xr return them within 10 days of 
receipt 


All McGowan Pumps comply with contractors 
pump standards as adopted by the AGC. 


LEYMANN MANUFACTURING CORP. 
The JOHN H. MCGOWAN Go. DIVISION 
59 CENTRAL AVE.. CINCINNATI 2. OHIO gsi eeseeesNR-9-29-49 


Dealer Inquiries Invited | 4... ..sscsssscscesssonvenereensonsesnanecesoneed 
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WE 
Mc GRAW-HILL 


DIRECT MAIL LIST SERVICE 


MAILING LISTS 


WORK... 


McGraw-Hill Industrial Mail- 
ing Lists are a direct route 
to today’s purchase-control- 
ling executives and techni- 
cians in practically every ma- 
jor industry. 


These names are of particu- 
lar value now when most 
manufacturers are experienc- 
ing constantly increasing dif- 
ficulty in maintaining their 
own lists. 


Probably no other organiza- 
tion is as well equipped as 
McGraw-Hill to solve the com- 
plicated problem of list main- 
tenance during this period of 
unparalleled changes in in- 
dustrial personnel. These 
lists are compiled from ex- 
clusive sources, based on 
hundreds of thousands of 
mail questionnaires and the 
reports of a nation-wide field 
staff, and are maintained on 
a twenty-four hour basis. 


Investigate their tremendous 
possibilities in relation to 
your own product or service. 
Your specifications are our 
guide in recommending the 
particular McGraw-Hill lists 
that best cover your market. 
When planning your indus- 
trial advertising and sales 
promotional activities, ask 
for more facts or, better still, 
write today. No obligation, 
of course, 


McGraw-Hill 
Publishing Co., Inc. 
DIRECT 


MAIL 
DIVISION 


330 WEST 42nd STREET 
NEW YORK, 18, N. Y. 





TYPICAL 
Uilonild Sprinkle 
PROTECTED PROPERTIES 


(Industrial Plants 
Storage - Warehousing 
Mercantiles 
Piers - Wharves 
Aviation Properties 
Hospitals - Institutions 
Hotels - Apartments 
Schools - Colleges 
Offices - Public Buildings 


ilomiilid FRE-FOG 


provides positive protection | 


Like so many commercial and industrial concerns 
today, Gerber Products Company, nationally known 


¥ makers of baby foods, selected Zteindlic’ Sprinkle 


investment protection for their modern plant in Oak- 
land, California. Their choice as you'll understand 
from the following, was a wise one; for in addition 
to safeguarding the lives of some 600 valued em- 
ployees, Gidlomalic Eorinkley protection is remarkable 
from an investment point of view. The sprinkler in- 
stallation in this case allowed for immediate insur- 
ance premium reductions of $24,000.00 annually... 
savings which will amortize the cost of protection in 
about 4% years, following which annual dividends 
will continue to accumulate. 

This particular illustration is not unusual, for de- 
pending upon the risk, insurance savings of upward 
to 90% may be realized through the installation of 
Uilomalie Sprinklev protection. It’s good reason 
why thousands of business executives throughout 
the country specify multi-value fire protection with 
Uilomalic Eprinklers , an important investment today... 


for severe Fire hazards | perhaps welcomed protection tomorrow. 
i 


FOR INVESTMENT 


OEVELOPMENT . ENGINEERING 


“AUTOMATIC” SPRINKLER CORPORATION OF AMERICA 
YOUNGSTOWN 1, OHIO 


vinklly 
PROTECTION 


MANUFACTURE . INSTALLATION 


OFFICES IN PRINCIPAL CITIES OF NORTH AND SOUTH AMERICA 


in. 
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SEAL the SURFACE 






















































STANDARD STEEL PRESSURE DISTRIBUTOR | 
GIVES UNIFORM CURB-TO-CURB SURFACING 


Proper surfacing is the solution to 
Uniform Pressure withstanding winter freezes. Water 
and Temperature that penetrates to sub-base causes 

heavy damage year after year to 
Along the Entire roads not correctly and uniformly 
Spray Bar Assures surfaced from curb to curb. With 
Accurate Applica- the Standard Steel Model 424 Dis- 
‘ tributor there's rarely a bad spot in 
tion and Proper a mile of coating. Faster operation 
Penetration of —no delays due to tinkering, dis- 
Material. mantling and cleaning spray bar, or 
warm-up time. For primary con- 
struction, this equipment far excels 
all competitive makes. Let us give 
you the facts on “Competitive Tests”. 


OTHER PRODUCTS WRITE FOR CATALOG 424 


Maintenance Distributors, Tor 
(seul? Io 1e Motes! = 
.§ : a ‘ 
ird ?d-2 == 


Kettles, Patch Rollers, Supply 
Standard Steel Works wort xansas cry mo 





Tanks, Tool Heaters, Asphalt 
Tools, Street Flushers, Construc- 
tion Brooms. 





a... o. 


New business is coming into the construction market at the 
rate of $30 millions per day for contracts, another $30 
millions per day proposed. 


Keep up with this lively market through .. . 


The ENR Construction Daily 
330 W. 42nd St., New York 18, N. Y. 


Price—$15 per month. 


















September 1, 1949 © ENGINEERING NEWS-RECORD 


OFFICIAL PROPOSALS 


Bids: October 3, 1949 (317) 


Trunk Sewer Extension 


ILLINOIS, ROCKFORD — The Sanitary 
District of Rockford, 3300 Kishwaukee 
Street. 

Sanitary Sewers in Quadrant #1 totaling 
3.2 miles of 8” to 21” diameter pipe, 1,000 
f underdrains, 12,553 feet concrete cradle 
encasement, 2,394 cu. yds. rock excavation, 
50 manholes, ete. 


Bids close Monday, October 3, 1949 at 






1:00 P.M., Central Standard Time. Cash, 
bidder's bond or certified check for 5% of 
bids, Engineer: Arnold Lundgren, 1234 


Fourth Ave., Rockford; Consulting Engi- 
neers; Greeley and Hansen, 220 S. State 
St., Chicago 4 Plans and specifications 
available upon $20.00 deposit at Sanitary 
District office, which sum is refundable to 
bona fide bidders. 

THE SANITARY DISTRICT 

OF ROCKFORD 

H. A. Riedesel, District Engineer 


Bids: September 6, 1949 (325) 


Furnishing and Delivering Cast 
Iron Pipe and Cast Iron Fittings 


WASHINGTON SUBURBAN SANITARY 
COMMISSION 

Sealed proposals for furnishing and de- 
livering approximately 750 tons of Cast 
Iron Pipe and Cast Iron Fittings will be 
received in the office of the Purchasing 
Agent of the Washington Suburban Sani- 
tary Commission, Hamilton St., Hyattsville, 
Md. until Tuesday September 6th, 1949 at 
which time and place they will be publicly 
opened and read. 


Lists of the pipe and fittings may be ob- 
tained from W. R. Douglas, Purchasing 
Agent of the Commission, Hyattsville, Md 


Dwight B. Galt, Chairman 

Leland G. Worthington 

Warren Browning 
Commissioners 


Bids: September 8, 1949 (329) 


Construction of Road 


STATE OF NEW JERSEY 
STATE HIGHWAY DEPARTMENT 
TRENTON 
NOTICE IS HEREBY GIVEN that sealed 
bids will be received by the State Highway 

Commissioner for: 

MYERSVILLE ROAD 
Construction of Myersville Road from 

Long Hill Road to Swamp Road, Passaic 

Township, Morris County, Federal Aid 

Secondary Project No. S-95(1). Length 

0.784 miles. The principal items of con- 

struction are: 

Estimated 

45 cu. yds. Earth Excavation 

506 gals. Bituminous Material 

13.145 sq. yds. Macadam Base Course 
(4” thick) 

13,145 sq. yds. Modified Penetration Mac- 
adam (3” thick) (except Bitu- 
minous Material) 

13,145 sq. yds. Bituminous Concrete pave- 
ment Type “A” of “EF”, (1" 
thick) 

2,413 lin. ft. Drainage 

3,197 lin. ft. Conerete Curb 












Bids for the above will be received at the 
office of the State Highway Department, 
Room 102, State House Annex, Trenton, 
N. J., on Thursday, September 8 1949 at 
ten o'clock (10:00) A M. — EASTERN 
STANDARD TIME), eleven o’clock (11:00 
A. M DAYLIGHT SAVING TIME), and 
will be opened and read immmediately 
thereafter 

The receipt and opening of bids is subject 
to the proper qualification of the bidder in 
accordance with the provisions of the pre- 
qualification law and the regulations 
adopted by the State Highway Commis- 
sioner. Bidders must also submit a revised 
financial statement and statement of plant 
and equipment with their bid. 

NOTE: The proposed project is a “Federal 
Aid Secondary Project’’ authorized by the 
provisions of Title 27 of the Revised Sta- 
tues of New Jersey and Supplements and 
by Sections 2, and 4, P. L. 521, 78th 
Congress, and is to be performed in accord- 
ance with the special provisions and re- 
quirements of the Federal Works Agency, 
(Continued on page 439) 
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Public Roads Administration, as outlined 
in the specifications, which provisions re- 
quire that labor’ be employed from lists 
furnished by the State Employment Service, 
30 Speedwell Avenue, Morristown, N. J. 
The attention of bidders is directed to the 
special provisions covering subletting or 
assigning the contract. The minimum wage 
paid to all unskilled labor employed on this 
contract shall be 65¢ per hour. The mini- 
mum wage paid to all intermediate grade 
labor employed on this contract shall be 
75¢ per hour. The minimum wage paid to 
all skilled labor employed on this contract 
shall be $1.25 per hour. 

Drawings, specifications and form of bid, 
contract and bond for the proposed work 
are on file in the office of the State High- 
way Department, Trenton, N. J., and may 
be inspected by prospective bidders during 
office hours. Plans will be furnished on a 
deposit of Ten Dollars ($10.00) for each 
set of plans upon application to A. Lee 
Grover, Chief Clerk, State Highway Depart- 
ment, Room 102, State House Annex, Tren- 
ton, N. J Bids must be made upon the 
standard proposal forms in the manner 
designated in the standard State Highway 
specifications and must be enclosed in 
sealed special addressed envelopes bearing 
the name and address of the bidder and 
work bid upon on the outside, and must be 
accompanied by a certified check drawn to 
the order of the Treasurer of the State of 
New Jersey for not less than ten percent 
(10%) of the amount of the bid, provided 
that the said certified check shall not be 
less than $500.00 nor more than $20,000.00 
and must be delivered at the above place 
on or before the hour named. Copies of 
the standard proposal forms and_ special 
addressed envelopes will be furnished on 
application, Bids not enclosed in sealed 
special addressed envelopes will be consid- 
ered informal and will not be opened. The 
right is reserved to reject any or all bids. 

Signed: Spencer Miller, Jr 


State Highway Commissioner | 


Bids: September 30, 1949 (328) | 


Reinforced Concrete Culvert 


Notice to Contractors 


Extension Poor House Run Flood Control 


Project 
York, Pennsylvania 

Sealed bids for the construction of a re- 
inforced concrete culvert ten feet (10°) high 
and eight and one-half feet (84°) wide in- 


side by ten hundred seventy feet (1070') | 


long, will be received by City Council in 
City Hall, City of York, York County, Pa. 
until 9:30 A.M., E.S.T., September 30, 1949, 
and then publicly opened and read aloud at 
a regular meeting of Council 

The Information for Bidders, Form of 
Contract, Plans and Specifications may be 
examined at the office of the City Engineer, 
York, Pa Copies thereof may be obtained 
at the said office upon payment of twenty 
dollars ($20.00) for each set. Any bidder 
upon returning such set in good condition, 
will be refunded his payment and any non- 
bidder upon returning such set promptly 
will be refunded fifteen dollars ($15.00) 

The City Council of the City of York, Pa 
reserves the right to waive any informalities 
in, or to reject any or all bids 


A certified check made payable to the 
order of City Treasurer, York, Pa. in the 
amount of five per cent (5%) of the base 
bid, must be deposited by each bidder with 
his bid as a guarantee that in case the con- 
tract is awarded to him, that he will, within 
five (5) days thereafter, execute such con- 
tract and furnish a performance bond in the 
amount of the contract and satisfactory to 
the City Council 

An additional bond of fifty per cent 
(50%) of the accepted bid is required as 
security for the payment of all persons per- 
forming labor and furnishing materials in 
connection therewith, in accordance with 

Third Class City Law”. 


No bidder may withdraw his bid within 


thirty (30) days after the date set for 
the opening thereof. Any bid may be with- 
drawn prior to the above scheduled time 
for opening of Bids or authorized post- 
ponement thereof 
Fred A. Schiding 
Director of Streets & Public Improve- 
ments, York, Pennsylvania 

Dated: August 19, 1949 
William E. Weigle 
City Engineer 


(Continued on page 440) 


ENGINEERING NEWS-RECORD © September 









UC eater La aaa: 
Is EASILY MOVED From Job to Job 





Engineers recommend the Morris Portable Dredge 
because it can be dismantled quickly and moved from 
one job to another with minimum expense. Does its work 
rapidly on inland jobs often inaccessible to regular 
dredging equipment. Operates with only one man, re- 
quires only two or three men for manipulating the 


pipe line. 


You Can Use the Morris 
Portable Dredge on 
Many Inland Jobs 
It cleans water storage reser- 
voirs .. . Deepens lakes and chan- 
nels... Restores eroded beaches... 
Fills in undesirable lowlands... 
Beautifies parks and lakes. It does 
not disturb solids as much as other 
dredges . . . nor does it cause ex- 
cessive turbidity. In fact, in most 
cases, reservoir water is usable even 
during the dredging operations. 


Order a Morris Portable 
Dredge Now 
We shall be glad to send one of 
our experienced hydraulic dredge 
engineers to discuss your dredging 
problems with you. He will recom- 


mend the purchase of a dredge only 
if its use is sound, practical and 
economical. 


Should you require a dredge, we 
can design and build it now com- 
plete with either electric, gasoline 
or Diesel engine . . . and make in- 
stallation of dredge and piping all 
ready for operation. Furthermore, 
we shall furnish an operator for an 
initial period of time until your 
own dredge operator learns oper- 
ation and maintenance of the 
dredge. 


Get Full Information 
About Portable Dredges 
Write us today for Bulletin 177 
which illustrates the Portable 
Dredge and a wide range of other 
dredges. 


MORRIS MACHINE WORKS « Baldwinsville, N. Y, 


Sales Offices in Principal Cities 














































































































for your MAN SUE pumping jobs 


Especially suit- 
ed for conden- 
ser circulation, 
dewatering. 
drainage and 
other large-vol- 
ume jobs. Ca- 
pacities up to 
200,000 G.P.M. 


PRT Ch 


AXIAL FLOW PUMPS 


For low-head, large volume pumping, 
Economy Axial Flow Pumps are un- 


surpassed by any other type of effi- | 


cient pumping equipment. Designed 
for either horizontal or vertical set- 
tings, these pumps are simple in de- 


sign, compact in construction, and | 


low in cost. Axial Flow propellers are 
accurately machined, hand finished 
all over and balanced for smooth, 
trouble-free operation. 
be furnished with oil or grease lubri- 


cated metallic bearings or water | 


lubricated rubber bearings. 


For complete details write Dept. CB-9 for 


Bulletin G845. 


Centrifugal, axial and mixed flow pumps for 


all applications. 


DIVISION OF HAMILTON-THOMAS CORP. 
HAMILTON, OHIO 


“GUNITE” 


NEW CONSTRUCTION 
PN ee ae NS 


eee Meets 
Repair all Types 
corey Tata 

Dam Reconstruction and Repairs 
Linings and Repairs to Reser 
voirs, Stacks, Bunkers, Sewers 
Tanks, Tunnels, Pen Stocks 
iets is Me Met y 
Restoration of Masonry Structures 


bereyE RT taal let 


Experienced Personnel 
Write for our new 48 page Bulletin 


PRESSURE CONCRETE CO. 


Gunite Controctors and Engineers 


ER teil STW ta eS eg 
Nework 5, New Jersey Florence, Alaboma 


33 N. LaSalle St., Chicago 2, fil 


Diamond 
Core 


Drilling 


CORE BORINGS 
for Foundations, Dams, 
Bridges and all Heavy 

Structures 


GROUT HOLES 


Tinney Drilling Co. 
Grafton, W. Va. 


Pumps can | 
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Bids: 


September 12, 1949 


Remodeling Incinerator 


NOTICE TO CONTRACTORS 


Sealed bids for the Remodeling of the 
Incinerator of the Village of Valley Stream, 
Nassau County, New York, will be received 
by the Board of Trustees, at the office of 
the Village Clerk, Village Hall, Village of 
Valley Stream, Nassau County, New York, 
on September 12th, 1949, until eight P.M 
(E.D.T.) and will be publicly opened and 
} read aloud at a meeting of the Board of 
Trustees, Village of Valley Stream, Nassau 
County, New York 

The Information for Bidders, Form of 
sid, Form of Contract, Specifications, Form 
of Performance Bond and Plans, may be 
examined at the office of the Village Clerk, 
Village Hall, Village of Valley Stream. 
|} Nassau County, N. Y., or at the office of 
the Consulting Engineer, Henry W. Taylor, 
11 Park Place, New York, N. Y. and copies 
thereof can be obtained upon payment of 
Twenty-five Dollars ($25.00) for each set, 
checks made payable to Fred A. Clemenz 
Village Treasurer A refund of Fifteen 
Dollars ($15.00) will be made for each set 
|} to each bidder or non-bidder upon return 

of such set in good condition within ten 
| (10) days after the receipt of bids. 

The Village of Valley Stream reserves 
the right to waive any informalities in any 
bid, to accept any bid, or to reject any or 
all bids. 

Each bidder must deposit with his bid 
security in an amount of not less than five 
percentum (5%) of the base bid in the 
form and subject to the conditions provided 
in the Information for Bidders. Such check 
is to be made payable to Fred A. Clemenz, 
| Village Treasurer 

No bidder may withdraw his bid after 
| acceptance thereof by the Village of Valley 
Stream, or within forty-five (45) days after 
the actual date of the opening thereof 
| FLETCHER CHALMERS 

Village Clerk 
1949 





Dated August 15, 


Bids: 


September 20, 1949 (332) 


General Construction 


SEALED PROPOSALS will be received by 
the President of the evy Court of New 
Castle County, Room 133, Publie Building. 
Wilmington, Delaware until 11:00 A.M 
Daylight Saving Time on September 206th, 
1949 and at that time and place, publicly 
opened for contracts involving the follow- 
ing approximate quantities: 


CONTRACT SD-21A 
N. BELLEVUE MANOR 
Brandywine Hundred 
New Castle County 
Excavation 
Waterbound Macadam 
Bituminous Concrete 
15" R. C. Pipe 
30° R. C. Pipe 
Cement, Concrete Gutter 
Int. Curb & Gutter 
Cateh Basins 
Adjusted Manholes 
Castings 
Topsoil 
Seeding 





cu. yds. 
tons 
tons 
lin. ft 
lin. ft 
sq. yds 
lin. ft 
each 
each 
Ibs 

cu. yds 
acres 


CONTRACT SD-23 
WILMINGTON MANOR 
New Castle Hundred 
New Castle County 
Excavation 
Selected Borrow 
Waterbound Macadam 
Bituminous Concrete 
Patching 
Cement, Concrete Masoary 
Reinforcing Steel 
12” R. C. Pipe 
15” R. C. Pipe 
18” R. C. Pipe 
Relaid 12" R. C. Pipe 
4” Vit. Clay Pipe 
6” Cement, Concrete Gutter 
Integral Curb & Gutter 
Catch Basins 
Special Catch Basin 
Adjusted Manholes & Lampholes 
Castings 
Topsoil 
Seeding 


cu. yds 
cu. yds 
tons 
tons 
sq. yds. 
cu. yds. 
pounds 
lin. ft 
lin. ft 
lin. ft 
lin. ft 
lin. ft 
sq. yds 
lin. ft 
each 
each 
each 
pounds 
sq. yds 
acres 


CONTRACT SD-24 
WILMINGTON MANOR 
New Castle Hundred 
New Castle County 

Exes 


cu. yds t 
(Continued on page 441) 
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(Continued from page 440) 


170 cu. yds. Selected Borrow 


575 tons Waterbound Macadam 
1,880 tons Bituminous Concrete 
25 «sq. yds. Patching 


3 cu. yds. Cement, Concrete Masonry 
223 pounds’ Reinforcing Steel 


260 lin. ft. 18" R. C. Pipe 
435 sq. yds. 6" Cement, Concrete Gutter 
3,610 lin. ft. Integral Curb & Gutter 
5 each Catch Basins 
1 each Special Catch Basin 
31 each Adjusted Manholes & Lampholes 


2,460 pounds Castings 
325 sq. yds. Topsoil 
0.2) acres Seeding 


CONTRACT S8D-25 
LYNDALIA 
Christiana Hundred 
New Castle County 
1,500 cu. yds. Excavation 


2,125 tons Waterbound Macadam 
500 tons Bituminous Concrete 
70 lin. ft 15" R. C. Pipe 
630 lin. ft 29" x 18” C. M. Arch Pipe 
220 sq. yds. 6° Cement, Concrete Gutter 
5,760 lin. ft Integral Curb & Gutter 
9 each Catch Basins 
6 each Adjusted Manholes 


4,500 pounds Castings 
3 Topsoil 
0.5 acres Seeding 
Sodding 














Attention is called to the Special Pro- 
visions in the proposal, specifications and 
contract agreement 

Performance of contract shall commence 
within ten (10) days after the execution 


of the contract and be completed as speci- 
fied. 


Monthly payments will be made _ for 


ninety (90) per cent of the construction 
completed each month. 


Bidders must submit proposals upon forms | 


provided by the County Engineer 

Each proposal must be accompanied by 
a surety bond, certified check, or money, to 
the amount of at least ten (10) per centum 
of the total amount of the proposal. 

The envelope containing the proposal 
must be marked “Suburban Development 
Contract No. 

The contract will be awarded or rejected 
within twenty (20) days from the date of 
opening proposals, 

The right is reserved to reject any or all 
bids. 

Complete sets and plans may be obtained 
after September 6, 1949 upon the receipt of 
two dollars ($2.00) for each contract, which 
will not be refunded 

Make checks payable to the Levy Court of 
New Castle County 

LEVY COURT OF NEW CASTLE 
COUNTY 
By: John I. Cahalan, County Engineer 


Bids September 8, 1949 (331) 


Construction of Finderne Avenue 
STATE OF NEW JERSEY 
STATE HIGHWAY DEPARTMENT 


NOTICE IS HEREBY GIVEN that sealed 
bids will be received by the State Highway 
‘ommissioner for 


| 

| 

| 

FINDERNE AVENUE | 
Construction of Finderne Avenue from 
500° north of New Jersey Turnpike to 
State Highway Route 28, Bridgewater 
Township, Somerset County Federal 

Aid Secondary Project No S-117(2). | 
Length 0.358 miles. The principal items 

of construction are | 

Estimated: 

| 

| 


3,008 cu. yds. Excavation, unclassified 
4,522 sq. yds. 8&8” Reinforced Concrete 
Pavement 
4,050 sq. yds. Penetration Macadam Sur- 
face (3” thick) (except Bitumi- | 
nous Material) | 
10,631 gals. Bituminous Material 
1 Unit Traffic Signal, Installation 
Complete 
425 lin. ft. Drainage | 
Bids for the above will be received at the 
office of the State Highway - Department, 
Room 102, State House Annex, Trenton 
N. J., on Thursday, September 8, 1949 at 
ten o'clock (10:00 A.M EASTERN 
STANDARD TIME), eleven o'clock (11:00 
A.M.—DAYLIGHT SAVING TIME), and | 
(Continued on page 442) 
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Side Street 
or. S uper-highway 






































































































































No job too big... 
No job too small 
For A‘tna Contract Bond Service 





























Intelligent appreciation of the most complex problems 
...+ prompt, friendly service on large jobs or small... 











progressive underwriting policies and unsurpassed re- 





sources — these are things a contractor can count on 
when he deals with tna. 























Whether the job is public or private, located in home 
territory or a distant state, the 4-tna name is known and 

















respected and tna representatives are on the spot to 
serve you. 














Before arranging your next Contract Bond, investigate 
the advantages offered by A°tna’s prompt, nation-wide 
Contract Bond service. 


Agents from coast to coast 


Aina Casualty and Surety Company 


Affiliated with Etna Life Insurance Company 

















Automobile Insurance Company ¢ Standard Fire Insurance Compariy 


HARTFORD 15, CONNECTICUT 
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odel 21 Bruning 
Whiteprinter for 


CHECK THESE 
BW apvantaces 


Built-in constant wattage 
transformer: Protects lamp 
against voltage fluctuations. As- 
sures longer lamp life, uniform 
prints, less waste 


No vents or exhaust fans: The 
BW process is completely odor- 
less . . . can be performed any- 
where in the office without the 
slightest offense. 


No plumbing connections: 
There are no pipes to connect, no 
water to supply or drain away. 
Nothing to anchor the machine 
to one spot. 


Wide variety of prints: BW 
prints con be made on light, 
medium or card weight paper 
with black, blue, red or brown 
lines. Also on tinted stocks, trans- 
porent paper, film and cloth. 


Countless uses: A BW Machine 
reproduces letters, invoices, 
charts, financial reports or other 
documents as easily and quickly 
as it makes perfect prints from 
engineering drawings. It is truly 
a@ company-wide machine 


Other Bruning products 

you should know about 
Drafting Machines - Drafting Room 
Furniture - Slide Rules - Erasing 
Machines - Surveying Instruments 
Tracing Papers and many others. 


There is a Bruning Whiteprinter to meet 
the requirements of any drafting or 
engineering department . . . and every 
one of them is designed to make per- 
fect prints of your tracings... fast. In 
seconds after you turn on a Bruning 
machine you are producing copies that 
are tops in legibility. There is no time 
lost waiting for prints to dry... BW 
prints are ready for instant use as fast 
as they come from the machine. There 
is no time spent making negatives 
. . . BW machines make clear, sharp 
positive prints (black on white) directly 
from any copy that is drawn, typed or 
printed on a translucent material. 

If you need sharp duplicate prints ... 
big or small... on paper, card, film, or 
cloth, it will pay you to investigate 
Bruning Whiteprinters . . . the last 
word in efficient and accurate duplica- 


tion of engineering and/or office forms 


Sead today for full information. 


Let us send you a file of descriptive 
literature on Bruning 

= : Whiteprinters and BW 
There 
obligation. It would be 


materials. is no 
helpful to know approx- 
imately how many 
copies you plan to make 
a day and their average 
size. 





Charles Bruning Company, Inc. 


4714-32 West Montrose Avenue, Chicago 41, Ill. 


New York + Newark Boston 
Milwaukee - Kansas City, Mo 


Pittsburgh 
* Houston - 


St. Louis 
Seattle 


Cleveland 
San Francisco - 


Chicago 
Los Angeles - 





September 
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will be opened and read immediately there 
after 

The receipt and opening of bids is sub- 
Ject to the proper qualification of the bid- 
der in accordance with the provisions of the 
prequalification law and the regulations 
adopted by the State Highway Commis 


sioner. Bidders must also submit a revised 
financial statement and statement of plant 
and equipment with their bid 
NOTE: The proposed project 
\id Secondary Project” 
provisions of Title 27 of the Revised 
utes of New Jersey and Supplements and 
by Sections 2, 3 and 4, P. L. 521, 78th Con 
gress, and is to be performed in accordance 
with the special provisions and requirements 
of the Federal Works Agency, Public Roads 
Administration, as outlined in the specifica- 
tions, which provisions require that labor 
be employed from lists furnished by the 
State Employment Service, 149 West Main 
Street, Somerville, N. J. The attention of 
bidders is directed to the special provisions 
covering subletting or assigning the con- 
tract The minimum wage paid to all un- 
skilled labor employed on this contract shall 
be 65¢ per hour The minimum wage paid 
to all intermediate grade of labor employed 
on this contract shat b 75¢ per hour. The 
minimum wage paid to all skilled labor 


employed on this contract shall be $1.25 per 
hour. 


‘Federal 
by the 
Stat- 


is a 
authorized 





Drawings, specifications 
contract and bond for the proposed 
are on file in the office of the State 
way Department, Trenton, N. J., 
be inspected by prospective bidders during 
office hours Plans will be furnished on a 
deposit of Ten Dollars ($10.00) for each set 
of plans upon application to A. Lee Grover, 


and form of bid, 
work 
High- 


and may 


Chief Clerk, State Highway Department, 
Room 102, State House Annex, Trenton, 
N. J Bids must be made upon the stand- 
ard proposal forms in the manner desig- 
nated in the standard State Highway 


specifications and must be enclosed in sealed 

















special addressed envelopes bearing the 
name and address of the bidder and work 
bid upon on the outside, and must be ac- 
companied by a certified check drawn to 
the order of the Treasurer of the State of 
New Jersey for not less than ten percent 
(10) of the amount of the bid, provided 
that the said certified check shall not be 
less than $500.00 nor more than $20,000.00 
and must be delivered at the above place 
on or before the hour named. Copies of the 
standard proposal forms and special ad- 
dressed envelopes will be furnished on ap- 
plication Bids not enclosed in sealed 
special addressed envelopes will be con- 
sidered informal and will not be opened. 
The right is reserved to reject any or all 
bids 
Signed: Spencer Miller, Jr 

ate Highway Commissioner 

Bids: October 3, 1949 (316) 


Sewage Treatment Plant 
Additions 


ILLINOIS, ROCKFORD—THE SANITARY 
DISTRICT OF ROCKFORD, 3300 Kish- 
waukee Street 
CONTRACT A 
MENT—One 
diameter 









STUCTURES AND EQUIP- 
diameter digester 75 
itation tanks, sludge pump 
ng station } control chambers, drainage 
ilding, underground piping, excavation 
for sludge lage and ditch, roads and 
sidewalks, miscellaneous work items, ete 
Work includes approximately 81,500 cu yds 
excavation, 3,300 cu. yds 400,000 
1 reinforcement 20 structural 

’ ind wrought iron, 4,700 
castings, stee)] floor grat- 
piping, fencing and 

equipment 


ial and 
ICTRICAL WORK 
October 3, 1949 at 
Standard Time Cash, 
certified check for 5% 
Greeley and Hansen, 
Chicago 4 Pians and 
ons available upon $20.00 d osit 
Treatment Plant, Rockford, or 
Office, Chicago, which sum 1s 
to bona fide bidders 
THE SANITARY DISTRICT 
OF ROCKFORD 


H. A. Riedesel, District 


(Continued on page 443) 
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Bids: September 15, 1949 (339) 


Re-Advertisement for Bridge 
STATE OF NEW JE 
STATE HIGHWAY DEI 
TRENTON 
RE-ADVERTISEMENT 
_NOTICE 1S HEREBY GIVEN that sealed 
bids will be received by the State High- 
way Commissioner for: 


SEA 


RSEY 
ARTMENT 





BRIGHT BRIDGE 


Construction of the Sea Bright Bridge 
over the South Branch of Shrewsbury 
River in the Boroughs of Sea Bright 
and Rumson, Monmouth County, Fed- 
eral Aid Secondary Project No. 
S-111(1). The work consists of a 
double leaf bascule span and nine fixed 
spans. The principal items of construc- 
tion are: 

Estimated: 


1,640,000 Ibs. Structural Steel 
410,000 Ibs. Reinforcement Steel 
5,250 cu. yds. Concrete 
0,000 lin. ft. Treated Timber Piles 
2,000 Ibs. Machinery 
L.S Sascule span 
Sidewalk Flooring 
L.S. Counterweights 
L.S. Electrical Equipment 
Bids for the above will be received at the 
office of the State Highway Department, 
Room 102, State House Annex, Trenton, 
N. J., on Thursday, September 15, 1949 at 
ten o'clock (10:00 A.M. — EASTERN 
STANDARD TIME), eleven o'clock (11:00 
A.M.—DAYLIGHT SAVING TIME) and 


will be opened and read immediately there- 
after. 


Roadway & 


The receipt and opening of bids is sub- 


ject to the proper qualification of the bid- 
der in accordance with the provisions of 
the prequalification law and the regulations 
adopted by the State Highway Commis- 
sioner. Bidders must also submit a revised 
financial statement and statement of plant 
and equipment with their bid 
NOTE: The proposed project is a 
Aid Secondary Project" authorized by the 
provisions of Title 27 of the Revised Stat- 
utes of New Jersey and Supplements and 
by Sections 2, 3 and 4, P. L. 521, 78th Con- 
gress, and is to be performed in accordance 
with the special provisions and requirements 
of the Federal Works Agency, Public Roads 
Administration, as outlined in the specifi- 
eations, which provisions require that labor 
be employed from lists furnished by the 
State Employment Service, 48 East Front 
Street, Red Bank, New Jersey. The atten- 
tion of bidd is directed to the special 
provisions covering subletting or assign- 
ing the contract. The minimum wage paid 
to all unskilled labor employed on this con- 
tract shall be 65¢ per hour. The minimum 
wage paid to all intermediate grade of labor 
employed on this contract shall be 75¢ per 
hour. The minimum wage paid to all skilled 
labor employed on this contract shall be 
$1.25 per hour 

Drawings, specifications and form of bid, 
contract and bond for the proposed work 
are on file in the 
way Department, Trenton, N. J., and may 
be inspected by prospective bidders during 
office hours Plans will be furnished on a 
deposit of Ten Dollars ($10.00) for each 
set of plans upon application to A. Lee 
Grover, Chief Clerk, State Highway De- 
partment, Room 102, State House Annex, 
Trenton, N. J Bids must be made upon 
the standard proposal forms in the man- 
ner designated in the standard State High- 
way specifications and must be enclosed in 
sealed special addressed envelopes bear- 
ing the name and address of the bidder 
and work bid upon on the itside, and must 
he accompanied by a certified check drawn 
to the order of the Treasurer of the State 
of New Jersey for not less than ten per- 
cent (10%) of the amount of the bid, pro- 
vided that the said certified check shall not 
be less than $500.00 nor more than $20,- 
000.00 and must be delivered at the above 
place on or before the hour named. Copies 
of the standard proposal forms and special 
addressed envelopes will be furnished on 
application Bids not enclosed in sealed 
special addressed envelopes will be con- 
sidered informal and will not be opened 
The right is reserved to reject any or all 
bids. 





‘ Federal 















Signed: 
State 


Spencer Miller, Jr 
Highway Commissioner 
(Continued on page 444) 


office of the State High- | 


OMe mel my aed!) 
Wiehe laa 


These long-needed docks enable the lanky 
lake vessels to pick up coal loads right at 
the lake front, without the tedious, bridge- 
hampered trip five to seven miles up the 
river to Toledo, formerly necessary. 

Fitted with a specially designed guide 
to insure accuracy, this powerful 11-B-3 
McKiernan-Terry Hammer, packing a 
19,500 foot-pound wallop, was the con- 
tractors’ natural choice for handling the 
big steel sheets. 


For engineers and contractors all know 
that the McKiernan-Terry standard line 
of ten double-acting and five single-acting 
pile hammers and two double-acting pile 
extractors can always supply a piece of 


The BELMONT 
IRON WORKS 


Engineers — Fabricators — Erectors 
Contractors — Exporters 


Cable address—Beliron 
STRUCTURAL STEEL 
BUILDINGS & BRIDGES 


RIVETED — ARC WELDED 
Shops — Eddystone 


PHILADELPHIA 





ROYERSFORD 


Main Office New York Office 
Philadelphia 44 Whitehall St., 
48, Pa. N. Y. 4, N.Y. 
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The bulkhead walls of the three 
new docks of the Lakefront 
Dock and Railroad Co. of the 
mouth of the Maumee river in 
Loke Erie required 305,000 
linear feet of steel sheet piling. 
A McKiernan-Terry No. 11-8-3 
Double-Acting Pile Hammer, fit- 
ted with a special “pants” 
guide, handled this job perfecf- 
. ly. Welsh-Bates & Rogers 
Construction Co., contractors. 





equiprent of the power needed for any 
specified pile-handling operation. 


McKIERNAN-TERRY VERSATILITY 


Coal and ore bridges, bulk material un- 
loaders, bridge operating mechanisms, hoists 
and marine equipment are among the many 
other important products of McKiernan- 
Terry engineering and manufacturing skill 
that are performing important service to 
industry, the railroads and our government. 


FOR FULL DATA 


Write for free literature on the McKiernan-Terry 
line, giving specifications and pictures of these 
hemmers on varied jobs. Send request on your 
business letterhead today. 


MK 268A 
McKIERNAN -TERRY CORPORATION, Manufacturing Engineers, 13 Park Row, New York 7, N. Y. 









Restoring Disintegrated Concrete 
Dam, Dock and Bridge Repairs 
Steel Encasement and Fireproofing 
Sewer, Water Pipe and Penstock Linings 
Stack and Bunker Linings 
Wood Pile Casings—Pressure Grouting 
Prestressed Tanks and Silos 


GUNITE CONSTRUCTION CORPORATION 


| 420 LEXINGTON AVE., NEW YORK 17, N.Y 
| PU Cme tai. 527 
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Ba ceo HEADS 


ee hae tC you win 


TAILS 


you win 





In other words, how can you 
lose? When you get the 
widest possible publicity for 
your proposed work you can 
assure yourself of receiving 
the lowest possible bid con- 
sistent with good work. Thus 
you can do more with the 









money allotted to a construc- 














tion job—or have money left 
over for some other needed 
work. 


WARCO 4D-76 


General Duty sein 


Way ahead in design . . . in construction . . . in PROFITABLE general 
duty service! That's your next motor grader . . . that’s your new 
WARCO 4D-76. Put these ‘‘brass tacks’? advantages to work for 
you: completely cab-controlled movement of blade from 90° eleva- 





Contractors, the country 
over, check the OFFICIAL 
PROPOSAL SECTION of 
ENGINEERING NEWS-REC- 
ORD each week in order to 
make bids on work to be 
done. For over a half cen- 
























tion on one side to 90° on the other . . . 360° blade rotation without tury, Federal, State and 
removing scarifier or teeth . . . sliding moldboard for extra reach | Municipal governments have 
. . . big interchangeable tires all around for effective traction and s : . : 

flotation ... powerful 76 H.P. diesel engine . . . extra working clear- advertised in this wens to 
ances front and rear . . . less operator fatigue . . . mechanical secure the lowest possible 





steering, with power booster. | bids from the highest type of 


bidder. 





Let your WARCO dealer tell you .. . show you . . . prove to your 
own satisfaction that the new WARCO 4D-76 is your most practical, 


most profitable general-duty motor grader investment for today 
. . and for the future. 


compare . . . select the WARCO best suited to your needs 


Without Cab or Scorifier | 

Approximate Weights in Lbs. 
Model No. On Front | On Rear Blade | 
fs HP Totel [Santer | Wheels Pressure | 


HEAVY | 4D-100 | 22,879 | 6,617 | 16,262|11,900| | 
DuTY | 
| | 

| 














The extremely low price of 
$1.00 per line for advertising 





in this Section is but a frac- 
tion of the savings to be real- 




















ized through its use. 










Official Proposals Section 


ENGINEERING NEWS-RECORD 


330 W. 42nd St., New York 18, New York 





All controls ore in front of cob 
within easy reach of operotor 


‘GENERAL | 4D-76 | 21,356) 6,279 15,077 | 11,205 | 
DUTY ig a | 









W. A. RIDDELL CORP. + Bucyrus, Ohio | 
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“OFFICIAL PROPOSALS 


Bids: September 15, 1949 (338) 


Construction of Parkway 
STATE OF NEW JERSEY 
STATE HIGHWAY DEPARTMENT 
TRENTON 
NOTICE IS HEREBY GIVEN that sealed 


bids will be received by the State Highway 
Commissioner for: 


ROUTE 4 PARKWAY, SECTIONS 2E € 
4D, PAVING 
Construction of Route 4 Parkway, Sec- 


tions 2E and 4D, Paving, from Port | 


Reading tailroad to inman Avenue, 
Woodbridge Township, Middlesex County, 
Federal Project No. U-188(16). Length 
2.973 miles. 
Roadway Items 
Estimated : 
19,350 cu. yds toadway Excavation- 
Earth 
ecu. yds. Borrow Excavation 
sq. yds. Stabilized Turf Shoulders 
q sq. yds. 3” Macadam Base Course 
36,400 sq. yds. 4” Bit. Pen. Macadam 
Courses 
434 tons Bituminous Concrete Pave- 
ment 
99,000 sq. yds. 8” Plain Cone. Pavement 
Surface 


5,800 





Bridge Items 
218 cu. yds. Concrete in Structures 
6,180 lbs. Rein. Steel in Structures 
7,325 lbs. Structural Steel 
Bids for the above will be received at 
the office of the State Highway Department, 
Room 102, State House Annex, Trenton, 
N. J., on Thursday, September 15, 1949 
at ten o'clock (10:00 A. M.—EASTERN 


STANDARD TIME), eleven o'clock (11:00 | 
A. M.—DAYLIGHT SAVING TIME), and | 


will be opened and read immediately there- 
after. 

The receipt and opening of bids is sub- 
Ject to the proper qualification of the bidder 
in accordance with the provisions of the 


prequalification law and the regulations | 


adopted by the State Highway Commis- 
sioner. Bidders must also submit a revised 
financial statement and statement of plant 
and equipment with their bid. 

NOTE: The proposed project is a “Federal 
Aid Project" authorized by the provisions 
of Title 27, of the Revised Statutes of New 
Jersey and supplements and by Sections 2, 3 
and 4, P. L. 521, 78th Congress and is to be 
performed in accordance with the special 
provisions and requirements of the Bureau 
of Public Roads, Department of Commerce, 
as outlined in the specifications, which pro- 
visions require that labor be employed from 
lists furnished by the State K/mployment 
Service, Cor. Maple and Fayette Streets, 
Perth Amboy, N. J. The attention of bid- 





ders is directed to the special provisions | 


covering subletting or assigning the con- 
tract. The minimum wage paid to all un- 
skilled labor employed on this contract 
shall be 65¢ per hour. The minimum wage 
paid to all intermediate grade of labor em- 
ployed on this contract shall be 75¢ per 
hour. The minimum wage paid to all skilled 
labor employed on this contract shall be 
$1.25 per hour. 

Drawings, specifications and form of bid, 
contract and bond for the proposed work 
are on file in the office of the State High- 
way Department, Trenton, N. J., and may 
be inspected by prospective bidders during 
office hours. Plans will be furnished on a 
deposit of Ten Dollars ($10.00) for each 
set of plans upon application to A. Lee 
Grover, Chief Clerk, State Highway Depart- 
ment, Room 102, State House Annex, Tren- 
ton, N. J Bids must be made upon the 
standard proposal forms in the manner de- 
signated in the standard State Highway 
specifications and must be’ enclosed’ in 
sealed special addressed envelopes bearing 
the name and address of the bidder and 
work bid upon on the outside, and must 
be accompanied by a certified check drawn 
to the order of the Treasurer of the State 
of New Jersey for not less than ten percent 
(10%) of the amount of the bid, provided 
that the said certified check shall not be 
less than $500.00 nor more than $20,000.00 
and must be delivered at the above place 
on or before the hour named. Copies of 
the standard proposal forms and _ special 
addressed envelopes will be furnished on 
application Bids not enclosed in sealed 
special addressed envelopes will be consid- 
ered informal and will not be opened. The 
right is reserved to reject any or all bids. 


Signed: Spencer Miller, Jr. 
State Highway Commissioner 








Prompt Delivery on 
STEEL BUILDIN 


One of the many industrial steel buildings made by Allied Steel 


© Custom Built e Insulated if Desired 


Allied Steel is in a position at the present 
Structural Steel time to furnish prompt delivery on Steel 
Fabrication Buildings, Structural Steel Fabrication and 
Gratings Steel Accessories. 


Ladders Allied will completely engineer your special 
tis building requirements from analysis of your 

need to placing the last piece of steel. 
Safety Cages 


aa Allied buildings can’ be furnished insulated; 

ee they are flexible, can be lengthened or 
shortened; afford nearly 100 percent salvage; 
are portable; have low initial investment and 
low cost maintenance; are fire resistant and 
weathertight. 





WRITE FOR ALLIED’S CATALOG 


ALLIED STEEL PRODUCTS CORP. 


2112 North Lewis Ave. Tulsa, Oklahoma 





ENGINEERING NEWS-RECORD 


will publish it’s 23rd Annual 
COSTS AND TRENDS YEARBOOK 


March 23, 1950 


“The standard, year-round-reference 
on basic construction costs and trends” 


Advertising rates same Extra only Toe eaeet writing: 
as in all regular issues. ENGINEERING NEWS-RECORD 


Closing date—March 2,1950 Pricesz00 
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MASON & HANGER CO., INC. 


500 FIFTH AVE., NEW YORK 18, N. Y. 


National 







TUNNELS - CAISSONS - SUBWAYS CLASSIFIED 


HEAVY CONSTRUCTION 
ADVERTISING 





for bringingbusiness 5 
Placing needs or opportunities 
the key to the attention of other 
segment men associated in execu- ‘ 
in a ring tive, management, sales 
of cast and responsible techni- 
iron cal, engineering and op- 
tunnel erating capacities with 
segments the industries served 
a 
The SEARCHLIGHT 
SILAS MASON COMPANY, INC. er 
SHREVEPORT, LA. Classified Advertising 
eS of these 
TUNNELS - INDUSTRIAL PLANTS AND OTHER McGraw-Hill Publications 
ENGINEERING CONSTRUCTION ie ia 
Aviation Week 
Business Week 
Bus Transportation 
Chemica! Engineering 
Coal Age 
A ‘ fF 1 R ‘Wa Construction Methods and 
Equipment 
Electrical Construction & 
H] a PE Al iH .} R i is Maintenance 
Electrical Merchandising 
Electrical World 
SUBSURFACE Electronics 
Engineering & Mining Journal 
Engineering News-Record 
INFORMATION Ek M. J. Markets 
Factory Management & Maint. 
Food Industries 
Nucleonics 
Operating Engineer 
Power ) 


Product Engineering 
Textile World 


. ¢ ; Weldi Engi 
© Thirty years’ experience has proved eee 


° —— soil _ earth these tools will recover accurate samples alae allies 
sampling ools in . . v ' 
handy steel box. from practically all earth materials. other information, write: 
© Can be carried in any @ MANY USES include aluminum silicate fe ae 
automobile. deposits—brick and clay materials—foun- Classified Advertising Division 
© Depths limited only to dation test borings—gold bearing sands— 
driving power of kaolin and clay for ceramics—sand and McGRAW-HILL 
sledge or maul. gravel pits—subgrade testing for high- 





PUBLISHING CO., INC. 


330 W. 42nd Street 
New York 18, N. Y. 


ways and airfield runways—base materials. 





ACKER DRILL COMPANY, INC. 
Toe 
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SEARCHLIGHT SECTION 


EMPLOYMENT e ‘BUSINESS 


OPPORTUNITIES 


EQUIPMENT—USED or RESALE 





UNDISPLAYED RATE: 

(Not available for equipment advertising) 
$1.20 cents a line, minimum 4 lines. To figure 
geesese payment count 5 average words as a 
ine. 

INDIVIDUAL EMPLOYMENT WANTED undis- 
played advertising rate is one-half of above 
rate, yable in <dvance. 

PROPOSALS, $1.00 a line an insertion. 


INFORMATION. 
BOX NUMBERS care publication New York, 
Chicago or San Francisco offices count as 1 
line additional in undisplayed ads. 


DISCOUNT of 10% if full payment is made in 
advance for four consecutive insertions of un- 
displayed ads (not including proposals). 


DISPLAYED—RATE PER INCH: 
The advertising rate is $11.50 per inch for all 
advertising appearing on other than a con- 
tract basis. Contract rates quoted on request. 


AN ADVERTISING INCH is measured % inch 
vertically on one column, 3 columns—30 inches 
—to a page. E.N.R. 


NEW ADVERTISEMENTS received by September 2nd appear in September 15th issue subject to limitation of space available. 




















"8 (Bor No.): Address to office nearest you 
YORK: 330 W. 42nd St., (18) 
CHICAGO: 520 *, Michigan Ave. (11) 

SAN FRANCISCO: 68 Post 8t. (4) 


POSITIONS VACANT 


WANTED— 











NGINEERS, Architects, Drafts- 

men experienced in the design of sewers, 
sewage treatment plants, water treatment 
plants and industrial buildings. Also engineers 
to supervise construction. State qualifications, 
experience Salary requirements and date 
available. P-1155, Engineering News-Record 








ESTIMATOR—FOR Genera! Building Contrac- 
tor. We need two men who are qualified to 


prepare quantity surveys covering items like 
excavation, concrete, forms, brick work, tile 
partitions, glazed tile, carpentry, etc Knowl- 


edge of pricing not necessary We figure only 
building projects running over $5,000,000.00, 
mostly hospital construction. Will pay top sal- 
ary for qualified men. Only experienced, high 
type men considered Write in confidence giv- 
ing education, experience, age, salary desired, 
when available Fleisher Engineering and Con- 
struction Co., P. O. Box 68, Kensington Station, 
Buffalo, New York 












UNUSUAL OPPORTUNITY — Graduate Civil 

Engineer, age 35 or under, wanted for re- 
sponsible permanent position with large manu- 
facturer of surveying and drafting instruments 
and associated equipment and supplies located 
in Chicago. Must have ability to quic y under 
stand products of the type indicated and write 
accurate catalog descriptions, instruction 
sheets, use and care information, etc. Previous 
technical writing experience desirable but not 
necessary Salary $3600 to $5000, depending 
upon length of training required. Box 9674, 
Engineering News-Record 








WANTED: AN experienced Engineer for a City 

of 22,000 population, salary $4,000.00 Ad- 
dress Carl E. Pratt, Sr., Mayor, Hastings, 
Nebraska 


SHOP SUPERINTENDENT for medium-sized 

mid-western = str ural fabricating shop, 
specializing in bridge and building work. Ap- 
plicant must be thoroughly experienced in pro- 
duction, have good working knowledge of shop 
equipment and have ability to handle and lead 
men. Good opportunity. P-9740, Engineering 
News-Record 


WANTED 
draftsman, 
9547, Engineering 








EXPERIENCED Structural steel 
location Oklahoma Reply P- 
News-Record. 


WANTED 
man for 


EXPERIENCED structural Drafts- 
precast concrete plant Must be 


able to prepare accurate shop drawings of a 
precast concrete roof deck on structural steel 
frame Steady work. Good pay. State 
qualifications and salary desires. Arnold 


Stone Company, Greensboro, North Carolina 


WANTED: ESTIMATOR, heavy construction, 





knowledge of gunite work desired but not 
essential Write stating age, expe nce, salary 
expected and when available. P-9776, Engi- 


neering New-Record. 


CIVIL ENGINEER with 5 to 10 years ex- 
perience n hydraulic and sanitary fields. 
Headquarters Chicago. Some traveling re- 





quired Give references, complete informa- 
tion on education and experience. Starting 
salary $400-$450. P-9791, Engineering News- 
Record 
WANTED FIELD Engineer with strong 
background and experience in property and 
Right-of-Way surveys. Must be thoroughly 
qualified to supervise several fleld parties 


and coordinate work between field and office. 
Give experience in detail and salary expected. 
Location: Kansas. P-9802, Engineering News- 
Record. 

(Continued on page 448) 
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THIS IS OUR 75th ANNIVERSARY TOO 
1874-1949 


CUNNINGHAM BROTHERS, INC. 


GENERAL CONTRACTORS 
BELOIT, WISCONSIN 


We have an excellent opportunity in our or- 


ganization for a man: 


Who is an executive 


Thoroughly familiar with estimating 


Who has assumed responsibility success- 


fully 


That prefers living in a small attractive 


mid-western city 


Desiring a real future in security and 
financial independence with a company 
that has been respected by the industry 
continuously for Seventy-Five years. 


SEWAGE DISPOSAL 
PLANT OPERATOR 


WANTED 


With broad experience and ability to oper- 
ate and take complete charge of a 125 
m.g.d. modified aeration plant, (salary 
$6640-$7440 per year). Job will be filled 
after non-assembled competitive examina- 
tion. Applications must be filed on re- 
quired form before September 9, 1949. For 
further information write: 


Civil Service Commission 
Room 875, City Hall Philadelphia 7, Pa. 


TRAINEE—SALES ENGINEER 


Sales Trainee to learn the wellpoint business, 
Must be gineering graduate with sales person. 
ality. able to read and draw plans. Prefer man 25 

years with perien on construction work 
and wet excavation Send snapshot, resume, and 
advise salary desired. 


P.9821, Engineering News-Record 
330 W. 42nd Street, New York 18, N. Y, 
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CIVIL ENGINEER 


as addition to the permanent staff of a 
major oil company. Duties include de- 
sign and construction of town sites, 
industrial buildings, roads, foundations, 
oil refinery structures. Some knowledge 


of architectural design is desirable. 
Minimum qualifications are a degree 


and three years related experience. 


Write giving age, education, marital 
status and detailed resume of experi- 
ence. 


Box 308-A 
Radio City Station 
New York 19, New York 
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SEARCHLIGHT SECTION 


STAFF ENGINEER 


Electrical or Mechanical Engineer with 
degree and three to five years oil re- 
finery experience. Must be familiar with 
design and construction of oil refinery 
process equipment. electric power plants 
and related projects. Field experience 


necessary. 


This position is on the regular staff 
of a major oil company. 


Write giving age, education, marital 


status and detailed experience resume. 


Box 308-M 
Radio City Station 
New York 19, New York 


Chief Civil Engineer 
WANTED 


Established West Coast Engineering 
firm needs qualified Graduate Civil 
Engineer to take charge of Civil De- 
partment. Thorough knowledge and 
wide experience required in Civil Engi- 
neering including grading, drainage, 
roads, railroads, and utility layouts for 
municipalities. In addition, applicant 
must possess ability to discuss and de- 
velop prospective work with municipal, 
county and state authorities. Furnish 
complete record with photo. Replies 
confidential. 


P-9814, Engineering News-Record 


621 S. Hope Street, Los Angeles, Calif 


STRUCTURAL DESIGNER 


WANTED 


Experienced in coal and ore bridges, dock 
cranes and material-handling equipment. 
Must be capable of preparing stress sheets 
and layout work for detailers. Permanent 
connection. Give qualifications, experi- 
ence, and salary expected. 


Address A. J. Lichtinger, 


c/o THE WELLMAN ENGINEERING CO 
Cleveland 4, Ohio 


POSITION AVAILABLE 


Civil Engineer, 35 to 45 years old to supervise proj. 
ect engineers on building work, waste disposal and 
general civil engineering design for chemical com- 
pany located in East. Furnish detailed resume of 
experience and education, also salary requirement, 
in reply 
P-9634, Ex 
330 W. 42nd St 





SALES 
REPRESENTATIVE 


Permanent position with opportunity for ad- 
vancement for man with practical experience 
or knowledge of concrete design and opera- 
tion of ready mix concrete plants helpful 
line manufacturer of con- 


To represent old 
crete hardeners, waterproofing, and technical 


treatments of concrete and masonry. Salary 
ond Travel. Must be willing to travel ex- 
tensively. Write fully giving details of your 
experience, salary desired, snapshot, etc. to 


RW-9801, Engineering News 
520 N. Michigan Ave 


Record 


, Chicago 11, Ill. 
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POSITIONS AVAILABLE. Assistant Professor, 
young man, graduate in hitecture or architec 
tural engineering, with training in structures. 


Practical experience in architecture and structures 
desirable. To teach courses in structural design 


coordinating arch tural and 
structural designs. Starting salary 600 for 9 
months, with possibility of summer teaching at the 
rate of $1200 for the quarter Write to: Harold 
Bush-Brown, Director of Architecture, 
Georgia Institute of Technolo Atlanta, Georgia 


and to assist in 





POSITION VACANT 


(Continued from page 447) 


REINFORCING BAR 

New York City 
in both detailing and 
forcing bar fabricators 
fully statir tlso)|6o salary 
Engineering 


News-Record 
POSITIONS WANTED 


4300 flying hours 

Desires permanent position Will answer all 
requests Owen C. Jones, 48415 Ford Road, 
Plymouth, Michigan. 


Detailer for work in 
Preferably experienced 
estimating for rein- 
Write experience 
desired P-9823, 








CONSTRUCTION AND Maintenance Engine 





C.E. graduate Broad experience n design 
construction maintenance contracting pur 
chasing, etc., all types of commercial and in 
dustrial buildings. Former contractor, good 


sh. Wishes 
PWw- 9, 


business background. Speaks S 
position here or Latin Americ 
Enginering News-Record. 


DRAFTSMAN GENERAL, good structural 

Also machinist, millwright and licensed em 
balmer. Want foreign work. PW-9579. Engi- 
n ng News-R ord 














STRUCTURAL ENGINEER — registered Indi- 
ana and Michigan, other registrations pend- | 
ing. Thirteen years Structural Engineering and 
Architectural experience includes power plants | 
- ymmercial and industrial structures—stores 
ind homes Will consider working on fe 
irly-partnership-or salary basis. Write PW- | 
9627, Engineering News-Record 


CONSTRUCTION SUPERINTENDENT — 28 
complete charge of Projects for gen- 
contractors. Consisting of: Dirt and Con- 
es and dams, Flood Walls, Pumping 
stations, paving, bridges, sewers, sewage dis- 
posal, water treatment and industrial plants, | 
power houses and coffer dams At present in 
charge of paving project nd will go 
anywhere Available soon 2, Engi- 
neering News-Record 


EQUIPMENT SUPERINTENDE 
mechan 25 years experienc 
large spreads, 15 yrs. fore 
ence Can be used as equip 

Prefers foreign work—anywhere 
ports, railroads, roads, industrial 
PW -9673. Engineering News-Record 


CAPABLE MAN desires conn 

tural fabricating shop 
capacity of Chief Draftsman 
neering News-Record 














ars in 





rete 











NT master 
avy econ- 
gn exper 

ent consultant 
Harbors, air- 
plants, etc 









structior 











etion with struc- 
Interested only in 
PW-9614, Engi- 








ESTIMATOR-RIGGING-Printing presses Ma- 


chine to 25 years experience PW -9687, 
Engineering 


News Record | 
CONSTRUCTION SUPERINTENDENT And 


engineer, 17 years practical experience all 











phases pub ndustrial commercial bldgs } 
bridge and road construction, married, clean 
record I r mid-west location Address | 
PW-9710, Engineering News-Record | 
GENERAL OR Job Superintendent 25 years 


experience: organizing 
ng. estimating sewers 


supervision 


purchas- 
disposal plants, water 






works, highways, tunnels, air bases, subways. 
industrial plants. PW-9746, Engineering News- 
Record 
PROJECT MANAGER: Gen. Supt. desires con- 
nection 22 years exper Registered 
Engr. 3-states. Dams-powe ants-industrial 
bides Hospitals-tunnels-b Wharfs 
locks-pile driving. Resur i and 
reference fu red upon re to 
ra PW-9744, Enginerir s-Re 





ACCOUNTANT, 40 wants responsible job with 


reliable company Full experience in all | 
phases of mstruction paper work including | 
timekeeping. payroll, purchasing records, costs, | 
mate al and equipment ords, field office and | 





e books 


eral Anywhere I, J 
423-101 Street Brooklyn, N. Y¥. C 


RAL 


Quirk, 


ENGINEER 


Xperience 








Engineering 


CONSTRUCTION EXECUTIVE, thirty years 





sound exy ver phase f building 
ar struction, will terminate esent 
1 January Ist soone Interested 





ere scope 


requires 
Engineering News- | 


BUSINESS ASSOCIATE with small contractor | 

Southwest desired by graduate | 
vil Engineer ge 39° member 
executive experience, 
» engineering and con 
tracts. PW-3 











569, Engineering | 


| assured 














SALARIED POSITIONS $3.500—$35,000 


If you are considering @ new connection communi - 
cate with the undersigned. We offer the original 
personal employment service (39 years recognized 
standing and reputation). The procedure, of highest 
ethical standards, is individualized to your per- 
sonal requirements and develops overtures without 
initiative on your part. Your identity covered and 
present position protected. Send only name and 
address for details. 


R. W. BIXBY, Inc., 272 Dun Bidg., Buffalo 2, N.Y. 


POSITION WANTED 








STRUCTURAL ENGINEEE M, ASCE, Regis 
tered, 38, Married, B M.S., M.A., E. 12 
years Varied experience in Bridges, Buildings 


Water Tre 
tures and 
ng At pr 


ment Plants, Oil Refinery Stru 
uipment, and Engineering Teach 
sent emploved by a foreign goverr 
ent as a Consultant Available two weeks 
notice Desires permanent position of re 
sponsible character Will consider a teaching 
position PW-9781, Engineering News-Record 





GRADUATE 
Degree Six 


CIVIL 


years 


Engineer, 


professional 


with Law 
experien 


consisting of work with building materials 
dealer, structural design and specifications 
and as manager of smal! precast concrete: 
plant Young, married, now studying account 





ng by correspondenc 
st or South Ame 
uth Florida PW-9777, 
Record. 


Desire work in S« 
Now employe: ' 
Engineering News- 








=NERAL SUPERINTENDE 





T and Engineer 





years experience in iplete charge of 
projects consisting of: Dirt moving, sewers. 
highways, bridges mass concrete, Caissons. 


tunnels and foundations 
1, 1949, will go anywhere 
nering News-Record 


Available October 
PW-9812, Engi- 








CIVIL ENGINEER, 27, 6 years 
field and design-concrete 

secondary-foreign posit 

9511, Engineering News-Recc 


experience in 
and steel. Location 
nsidered PWw- 









10 years broad 


rete, steel and 
al structures In- 


STRUCTURAL ENGINEER: 34 
experience r 
buildin 





woe 





structor 3 ty of California 
fully competent in ture and Mechani 
cal Engineering; © license; executive 
ability Seeks positic esponsibility Ex- 





cellent references ¢ on, Western 
PW-9803, Engineering News-Record 


states 


BUILDING CONSTRUCTION Superintendent, 
age 46, member ASCE 20 years exper 
ence, desires position with contractor or an 


Architect's representativs Prefer South but 
will consider any location PW-9787, Engi- 
neering News-Record 





FIELD ENGINEER or 


Overseas Eight ye 


Structural designer 
engineering 











experience Hard w intelligent, am- 
hitious Highest references Single 20 
Resume on request PW -9788 Engineering 


News-Record 


25 years’ ex- 





CHIEF DESIGNING F 
perience in the structur sign of industrial 
buildings, highway tunnels and bridge Ap- 
proaches, desires con tion anywhere in the 
‘nited States. PW-9790, Engineering News 
Record 
SANITARY ENGINEER—Engineering faculty 
member, young anxious to start at bot n 
in the sanitary engineering field PW -9795, 
Engineering News-Record 















CIVIL-MECHANICAL P.E. N. ¥ Balanced 

experience onsulting ndustrial plant 
operations, and fi ruction Design 
maintena and piping sys- 
Structura ndustria bidgs 








operation 
tems 





















waterfront structure ‘ highways Can 
do own layout ar wit Desires con 
tacts upper N. Y¥ W or Southwest 
Small ener. office preferred. Civil Grad., 3 
married, car, Protestan t ployed PWw- 
9784, Engineering News-R rd 
CIVIL ENGINEER 2 irs of broad ex- 
perience in design, estimate and supervision 
of construction as well as office administra 
tion Considerable experience in Sewage 
itment Works and Water Purificatior 
ints analysis n Railroad Structures and 
oncrete work Pre on of plans, spe 
fications and = est k responsible 
positior PW -9829 Inginer News-Record 





CONSTRUCTION ACC'T 32, married 


yn experience, office 













overseas construct 

paymaster 4° yrs. dor st experience 
ountant, full charge bookkeeper, speaks some 
Spanish If desired: wif ste secty exper 
ence, speaks French, G nar k Foreign 





preferred. PW-9826, Engineer ews- Record 


STRUCTURAL 

work in con 
types of stee 
PW- » 
(Continued on page 449) 


ENGINEER Registered to take 
act, de details of all 
nt ser ce 
News-Record 











Eng ering 
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A Course of Instruction By Mail in 
STRUCTURAL ENGINEERING 


Wilson Engineering Corporation 


for thirty-nine years has helped 


thousands to better positions and to pass State Board Examina- 


tions, 


Courses as follows: 


Complete Structural 


Engineering Course. 


Public Works Structures. 

Architectural Engineering. 

Special Course C (State Board Exams.). 
Reinforced Concrete Engineering. 
Structural Steel Designing. 


Monthly payments permissible. Information sent without obligation. WRITE TODAY 


WILSON 


College House Offices ° 





~ pART- TIME WORK WANTED 


(Continued from page 448) 


STRUCTURAL ENGINEER, registered, 2 

years buildings, foundations, docks, pienein 
indeterminate structures, etc, PTW W-9583, 
Engineering News-Record 


SELLING OPPORTUNITY WANTED 


SALES ENGINEER Member ASME & AISE 

moving to Florida Would like to represent 
machinery manufacturer or will work for 
established distribution. SA-9779, Engineering 
News-Record 


BUSINESS OPPORTUNITY 


For Sale 

Around a million feet high class stumpage, 
% yellow pine 1/6 white pine, 1/6 mixed 
hardwoods location N Cc 10 miles from 
C.C.&O. and little farther from main line 
Low production costs Yellow 
ptional Sell by boundary BO 

ring News-Record 





CONTRACT WORK WANTED 


Oe ene er ee 
rceing ste No job t« ig 
CW 9743. Skainea 


placing rein- 
east, South-west ring News- 


PATENT ATTORNEY 


Patent Practice 





before U. S. Patent Office, Validity and in- 
fringement invest yns and opinions Book- 
let and form “Evidence of Sone, for- | 
warded upon re« Lancaster, Allwine & | 
Rommell, Registere .d Patent Atte orneys,, Suite 
454, 815-15th Street, N.W., Washington 5, D.C 


WANTED: PARTNERSHIP 


Electrical sumone of exceptional professional 
ti al and ee in all 
ns. ie ut lities, large 
anc a _bre ‘ole ete. seeks 
ociation with ¢ stablis he a ons ult ng firm in 
industrial field We st Const preter 
BO-9810, Engineering Ne Re 
330 W 42nd St., New Ye rk 18, N. y 


standing, ex 





FOR SALE 
CONSULTING ENGINEERS 


PRACTICE AND EQUIPMENT 


Largely Municipal In Pacific Northwest 
BO-9767, Engines 


65 Post St., San Francisco 


ring News-Record 
4, Calif 


Harvard Square ° 


South, South- | 


ENGINEERING 
CORPORATION 
Cambridge, Mass., U.S. A. 





eed Manufacturers: 
want 
DISTRIBUTION ? 


We are interested in additional 
lines for 
Construction Equipment 
Scaffolding 
Construction Supplies 
Building Accessories 


Good Following, reputation and 
Finances. N. Y. City Area. 


Stillwell Supply Corp. 


44-68 Vernon Bivd., Long Island City 1, N. 


A National Organization for 


FEEDING and HOUSING 


employees of Contractors 


Railroads Industries 


OLYMPIC COMMISSARY CO. 


CHICAGO 6, ILL.: 302 S. Canal St. 
Phone HA 7-1670 


SEATTLE: 316 Second Ave., South 


MINNEAPOLIS: 105 Nicollett 
Phone Ati 4845 


WANTED 


Large engineering firm wishes to acquire sev- 

eral complete plants through purchase of (1) 

capital stock, (2) assets, (3) machinery and 

equipment, whole or in part. Personnel re- 

tained Phere possible, strictest confidence. 
Box 1206 


1474 Broadway New York 18, N. Y. 









SEARCHLIGHT SECTION 


LEARN TO 
ESTIMATE 


Today. more than ever before, you 
must know how to analyze building 
costs. If you want to become a suc- 
cessful builder, learn how to prepare 
@ correct estimate in a hurry. Get 
in on the profitable work now avail- 
able wherever you turn. Your suc- 
cess is assured if your estimates are 
right; otherwise you are licked before 
you start. 


The Tamblyn System of Estimating will 
make a real estimator out of you in a 
few weeks of your spare time. We are 


so sure that you will want to learn it, 
that we will send you our complete home 


study course for ten days examination 
absolutely free. If you don’t think it is 
the finest thing you ever saw, just re- 
turn it and it won’t cost you a cent. If 
you like it and want it, send us $8.75 
when 10 days are up and $7.50 per 
month until $38.75 is paid. 


This estimating system is based on forty 

ears of actual construction experience. 
t has been sold all over the world for 
more than twenty years. Thousands of 
estimators and contractors swear by it. 
Our offer isn’t hot air and big talk. We 
don‘t give you a diploma or a lapel but- 
ton, but we do teach you down to earth 
estimating which will bring you profit- 
able business. 


Just send your name and address 
today, and we will mail you the com- 
plete course at once for your approval. 


TAMBLYN SYSTEM 


1115 So. Pearl St., E-331 


Denver, Colo. 





Napoleon once said 


“An Army Marches 
on Its Stomach” 


We Have Fed Millions 


KANE INDUSTRIAL 
SERVICE 

Industrial Feeding. 

Labor Camps. 

Labor Camp Equipment. 

Free Employment Agencies. 

30 Years’ Experience in the Hous- 
ing and Feeding of Men for 
Satisfied Clients. 

Abundant Labor Supply available 
for Large Projects Anywhere. 


VALENTINE B. KANE 
& ASSOCIATES 
1410 State St. New Haven 11, Conn. 


FOR SALE 


5000—Airfield Landing Mats 


Size 3 ft. x 12 ft.—70 Ibs. each 


Located in New York City Area 
FS-9758, Engineering News-Record 
330 West 42nd Street, New York 18, N. Y¥, 








SEARCHLIGHT SECTION 


For Sale - - - CONTRACTOR'S EQUIPMENT 


MAY BE INSPECTED AT BROOKLYN-BATTERY TUNNEL SITE, 
105 HAMILTON AVENUE, BROOKLYN, NEW YORK 


SEALED BIDS for any or all items will be received on or before Sept. 14th, 1949—11:00 AM DAYLIGHT 
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SAVING TIME 


BID SHEETS may be obtained at the GEORGE H. FLINN CORPORATION 
551 FIFTH AVE., NEW YORK 17, N. Y. 


2—W.S. Hyd. Accumulators 
1—% Ton Chev. Pickup 


1 ea.—%—%2—% C.Y. Clamshell Buckets 


2—1 C.Y. Shaft Buckets 
25—2'2 C.Y. Battleship 
58—Material Skips 

2—Steel Buildings 
50—36” Ga. Muck & Concrete cars 
86—36” Ga. Flat Cars 

4—6'2 C.F. R.T. Concrete carts 
2—I.R. 315 C.F. R.T. Compressors 
2—I.R. 2000 C.F. H.P. Compressors 
1—1.R. 6040 C.F. L.P. Compressors 
1—New York Air Brake Compressors 
3—Battery Charging Panels 
6—I.R. Clay Spades 

2—C.P. Boyer Riveters 

2—Thor C Corner Drills 
35—I.R. Drifter Drills 
41—I.R. Jackhammers 

4—I.R. Stoper’s 

7—G.D. Spades 

13—72 H G.D. Breakers 

4—I.R. Wood Borers 

63—I.R. Chippers 

Lot—Drill Column Fittings 

Lead Furnace on Wheels 
1—Generator Set 40 HP 7 KW 
4—I.R. M.V. Air Grinders 

2—C.P. Air Surfacers 

1—1.R. Pedestal Grinder 

2—I.R. 601 AA Grinders 

2—B & D El. Grinders 

1—DD El! 40 HP Hoist 

9—Chain Hoists 

1—S.D. Air Hoist 

18—I.R. Utility & Tugger Hoists 
3—Amer. Engr. 4 ton El Trolley Hoists 
60—W. S. 200 Ton Hy Jacks 

24—W. S. 96 ton Hy Jacks 

32—W. S. 50 ton Hy Jacks 


23—Track Jacks 


1—25 Ton Bridge Jack 
2—60 Ton Hy Jacks 
1—Medical Lock 
11—Battery Locomotive w/batteries 
6—Conway Muckers 
1—2 ft. Drill Press 
1—12 ft. National Lathe 
1—Drill Press & Miller 
1—6” Vise For Drill Press 
1—Power Hacksaw 
1—Acme Bolt Machine 
1—Smith Bolt & Nut Machine 
5—Shop Vises 
3—Rex Pumpcretes 
43—Pumps, elec. & air 
3—5000+ Hyd. Pumps 
5—Ransome Gravel Tanks 
4—Air Receivers 
2—16" Multiplex Saws 
1—27” Band Saw 
Oil & Truck Disc Switches 
4—Maxim Silencers 
1—54 LR. Drill Sharpener 
2—27 I.R. Furnaces 
1—+45 Shank & Bit Punch 
1—+500 Cut-off & Shank Grinder 
1—Grommet Tank 
Lot—Cuting & Welding Outfits 
Transformers—1 100 KVA 3 150 
2/4500 1 500 4:2 KVA 1 25 KVA 
1—Marley Cooling Tower 
3—C.P. Concrete Vibrators 
12—I.R. Concrete Vibrators 
»6—Misc. Machine, Pipe, & Comb. Vises 
1—Hobart Gas Port. Welder 
2—Hobart Elec. Port. Welder 
14—I.R. 40E Track Wrenches 
Lot—12” and 14” D.F. Wheels 
Various items, small tools 
Electric Drills, Elect. Supplies 


THE CORPORATION RESERVES THE RIGHT TO ACCEPT OR REJECT ANY OR 
ALL BIDS OR THE WITHDRAWAL OF ANY OR ALL ITEMS WITHOUT NOTICE 


GEORGE H. FLINN CORPORATION 


951 FIFTH AVENUE 


NEW YORK 17, N. Y. 


Telephone: MUrray Hill 2-7390 
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AIR COMPRESSORS 

Worthington two-stage, water cooled, verti- 
cal 2504, 60 CFM, new condition. 

Gardner-Denver, 105 foot, with air receiver, 
hose reel, driven by power take-off and 
mounted 1941 Ford. 

Gardner-Denver air-cooled 105 foot with re- 
ceiver, V-Belt driven from power take-off 
and mounted on 1942 Ford chassis with 
Wood two-yard dump body. 

Gardner - Denver 2- stage 160 ft., skid Mtd. 

Worthington 210 cubic foot, two-stage air- 
cooled, on steel wheels, Hercules diesel. 

Chicago Pneumatic 210 cubic foot, two-stage, 
air-cooled, Caterpillar diese] on four rub- 
ber tired wheels. 

Gardner-Denver 315 cu. ft. two-stage. skid 
mounted, Murphy four-cylinder diesel. 
Pennsylvania 12” x 10” class 3A single cylin- 
der, 355 cubic foot P.D., flat belt driven, 

50 HP slip ring motor. 


QUARRY EQUIPMENT & BINS 


New 16 x 16 double clamshell gates. 

20” x 66" Belt Type Magnetic Separator. 

Link-Belt style 146 vertical centrifugal dis- 
charge bucket elevator, belt type, fully en- 
closed, extendable to 65’. 

3018 Cedarapids roller bearing roll crusher, 
new condition, new warranty, used as 
demonstrator only. 

18 x 36 Farrell deep jaw crusher, with 
McLanahan 3’ x 7’ roll type feeder. 

10 x 36 Cedarapids, practically new. 

10 x 20 Champion #42 prim. jaw crusher. 

10 x 7 Allis Chal. Blake type jaw crusher. 

Williams 20-S pulverizer. 

Cedarapids No. 1 Kubit. 

100 ton 3 compartment storage or aggregate 
bin with or without batcher and scales. 
60 ton 2 compartment storage bin with clam 

shell gates. 


ELECTRIC MOTORS 
New & Rebuilt—All Sizes 


3 to 125 HP in stock 
Open and Totally Enclosed 


TRUCKS—TRAILERS 

1%%-ton Ford & Chevrolet. 

22-ton GMC, New and rebuilt. 

Sterling COE Model 255GCS tandem drive 
tractor, 9.00x24 tires, 200 HP Cummins 
supercharged diesel. complete with 40-ton 
Rogers low bed equipment trailer, 16—7.50 
x20 tires. airbrakes. outriggers, excellent 
condition. 

Van Trailers with 17° x 7'8” x 6’ bodies. 
Five ton capacity. 

2,000 gallon tanks on semi-trailer mounting. 

New and rebuilt dump bodies. 





SRL 


OFFERS 


GASOLINE AND DIESEL 
ENGINES 
New JXD Hercules Gasoline. 
Buda, Hercules, Hill diesels, rebuilt. 
New Murphy 4 and 6 cylinder diesels. 


GM 6 and 12 cylinder diesels, practically 
new. 


SHOVEL ATTACHMENT 


Lorain 30A chain crowd, LBS#5142, 16’ 
boom 13’4” stick 42-yd dipper. 
Lorain 40 Hi-Lift, 25° boom 19°8” stick LBS 
#5877, new %-yd dipper LBS#7750. 
P&H 203A, LBS#2527, 196" boom 13° stick 
%e-yd dipper. 

Bucyrus-Erie 30B tunnel front 9° stick 1¥-yd 
dipper LBS #3392. 

Koehring 502 with necessary parts to convert 
from crane to shovel, 21’ boom 16’ stick 
1%-yd dipper. 


BACKHOE ATTACHMENT 


Lorain 41 backhoe, LBS#5429, with 18° 
boom, 7’ stick. 36” cutting width Amsco 
bucket. Will fit any %-yd Lorain with 
serial number over 9,000. 


DRAGLINE FAIKLEADS 
New Osgood '2-yd Model 200. 


BACKHOE BUCKETS 
%-yd Lorain, 40, LBS#6105, 44” cutting 
width, teeth, sheave. 
27” outside width drop bottom type L3S 
#1033, good condition. 
26” outside width solid bottom type LBS 
#4377, good condition. 


NEW TAGLINES 
McCaffrey Model 648 for 1% to 2-yd crane. 
McCaffrey Model 636 for %4-yd to l-yd crane. 


SHOVEL DIPPERS 
Bucyrus-Erie 20B, %-yd LBS #3801. 
Lorain 41, %-yd, LBS #7433, new condition, 
New Lima l-yd, Amsco, LBS#2295. 
Bucyrus-Erie 1%-yd gas air, LBS#3782, fair. 
Lorain 75 manganese 1%-yd, LBS#7233, 
teeth and bail. 
Lorain 75B, 1%-yd extended lip, 
LBS #2260. 
Pettibone-Mulliken 2-yd Lorain 82 or 820, 
manganese, LBS #5361. 
Pettibone-Mulliken 2-yd for 3500 Manitowac 
LBS + 5763. 


DIESEL GENERATORS 
7%2 KW to 125 KW. Alternating and direct 
current. 


1%-yd 


SEARCHLIGHT SECTION 





CONCRETE ROAD BUILDING & 
MISCELLANEOUS CONCRETE 
HANDLING EQUIPMENT 


Pavers & Mixers 
Ransome 34E dual drum, new October, 1943, 
with 369° boom. 1000 gallon auxiliary 
water tank, Cummins engine, rebuilt. 
Jaeger Model 14DL, non-tilt mixer, rebuilt. 


Concrete Finishers 
Jaeger type “L” double screed, 10%2°-1242', 
rebuilt. 
Heltzel 10°-12° finisher, rebuilt. 
Blaw-Knox gas-electric 10%2'-1212’, rebuilt. 
2 Koehring 10’-12', rebuilt. 
Koehring 10’-16’ finisher, rebuilt. 


Concrete Spreaders 
Blaw-Knox type SA 10’-15’ spreader, new 
1943. New condition. 
Concrete Road Forms 
830'—Truscon 7x8” forms, with stakes. 

1380’—Heltzel 7”x8” forms, with stakes. 
1300’'—Blaw-Knox 8x8" forms, with stakes. 
4450—Heltzel 9"x8” forms, with stakes. 
1430’—Heltzel 10’’x8” forms, with stakes. 
1010’—Blaw-Knox 10°’x8” forms, with stakes. 

Fine Grade Machines 
Flynn surgrader 10’-12', rebuilt. 
R.B. Fine Grader for 21’ width, rebuilt. 

Form Graders—2 of each 


Cleveland formgrader, new condition. 
Carr formgrader, new 1944, rebuilt. 


BELT CONVEYORS 
New 18”—24"—30"—36” 
@ “Sealed-for-life” idlers 


®@ Lattice or channel frame 


@ Shipment 
length 


CLAM—DRAG—SCRAPER BUCKETS 


GRADERS 


New Warco D76 tandem driven grader, 12’ 
blade, V-type scarifier, 13.00x24 tires all 
around, 24,500 lIbs., International UDI4A 
diesel engine. 

Caterpillar 44 hydraulically operated drawn 
grader, 12° blade, wt. 8,300 lbs. 

York Corporation Model SR drawn grader 
with scarifier, 8° blade, rakes, pneumatics, 
wt. 7,900 lbs. 


from stock depending on 





DIESEL POWERED TRACTORS 


“FD” Cletrac with Buckeye blade and 
double drum P.C.U. 





Phone HARRISBURG, PA. 7-3431 


iT tomas aa 


SUBURB OF HARRISBURG 
Sexe’ WE OWN THE EQUIPMENT WE ADVERTISE 
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SEARCHLIGHT SECTION 


DIESEL ELECTRIC POWER 


IMMEDIATE DELIVERY 


UNIT CAPACITIES—10 TO 1420 KVA 
A. C.—50 AND 60 CYCLES 
ANY VOLTAGE 


A PARTIAL LIST OF OUR INVENTORY 




























WRITE FOR COMPLETE INFORMATION 


Diesel Engines + Power Machinery 
DIESEL DIVISION 


drive tires and PD10 Athey side dump trailers with 
14.00 x 20 16-ply dual trailer tires. New—1947. 


L. B. SMITH, INC., Camp Hill, Pa. 


PHILADELPHIA, PA. SYRACUSE, N. Y. 


DEPENDABLE USED MACHINES 


Special,—Rebuilt Pioneer vibrating screens: 4x8, 4x9, 4x10, 3x10. 


Byers 83 draglin Jaeger 7H hoist 

Osgood Invader aragtinn American 10” sump pump 
42x14 apron feeder Morris 10” gravel pump 
1-4 with Hough loader 
Universal truck hoe 


Chicago, 32 


PUMPS AT SACRIFICE 


Factory New Barnes Centrifugal Pump 
Sizes 142" to 6” and 
Barnes Single naa adraaee Pumps 
immediate delivery 


HODGE & HAMMOND, INC. 
1100 E. 156th Street, New York 59, N. Y. 


Bapeed 200 backhoe 
0-7 with —— 
oanse port. conveyo 
Browning 20-ton aehiite crane 
Link Beit 2'2 yd. dragline 


3505 W. 51st St. 


Badger port. onan plant 
Vulcan 3000= drop hammer 


TRACTOR & EQUIPMENT CO. 





DUMP CARS! 


25 Koppel all steel dump cars. Model 
CL20. 20 yard capacity. Lift type 
doors. Cast steel trucks. 











Excellent. 









Jordan all steel spreader car to use 
with above. 


Also locomotives of all types and 
sizes. 


MISSISSIPPI] VALLEY EQUIPMENT CO. 


509 Locust St. St. Louis 1, Mo. 








NEW and REBUILT 
STORAGE BATTERY 


LOCOMOTIVES 


1% to 10 Ton — 18” to 56” Pas Gam 
GREENSBURG 















KVA Make Model HP RPM KVA Make Model HP RPM 
420 Fairbanks Morse 38D8% 1600 720 375 Enterprise DSG-6 450 450 
1250 General Motors 16-278A 1600 790 312 General Motors 8-268A 450 1200 
1000 General Motors 12-278A 1200 790 187 Ingersoll Rand S 995 514 
937.5 General Motors 12-567 1100 720 125 General Motors 3-268A 150 1200 
625 Alco 6-12'%x13 750 600 75 General Motors 6043C 90 1200 
495 Baldwin VO-6 510 450 62 Int'l Harvester UD-18 76 1200 





$0 A. G. SCHOONMAKE 








September 1, 
















ESTABLISHED 1898 


x cies 


Poke 


50 CHURCH STREET, NEW YORK 7, N. Y. 


TRACTORS 


2—DW10 Caterpillar with D4600 diesel engine, elec- 
tric starter, 10.00 x 24 14-ply front tires, 18.00 x 24 20-ply 


FOR SALE 


Barber-Green, asphalt maintenance Plant 
10-20 ton—Bucyrus-Erie, model 41-B, steam 
crawler Crane—%°3 to 2% yd. crawler 
crane, diesel or gas power—3 to 6 yd. 
Draglines, Walker type and crawler Loco- 
motive — Gantry — Hammerhead Cranes 
— Lorain 75 shovel front attachment — 
Koehring. model 301, shovel front attach- 
ment—Bucyrus-Erie, built 1949, 1% yd. 
crane dragline. 


STONE the CRANE MAN 
306 Architects Building 
415 Brainard Avenue Detroit 1, Michigan 


TRUCK MIXER 
1—JAEGER Model 4HC High Dump 
Truck Mixer, 4 yd. capacity, mounted on 
Autocar Truck. PRICE COMPLETE, 
$3,500.00 
FURNIVAL MACHINERY CO. 


54th & Lancaster Ave., Phila. 31, Pa. 


Browning 15-ton 10-wheel single motor. 
rubber tired wagon crane, 25° boom 
with 10° insert 


Location vicinity of New York. 
HOISTING MACHINERY CO. 


50 Church Street New York 7, N. Y. 


1946 P & H % yd. 
Shovel - Crane - Clamshell combination 


8-cylinder Ford Engine one year old 
Complete machine F.O Phila. —$4000.00 


FRANTZ EQUIPMENT COMPANY 
50th & Wynnefield Ave., Philadelphia 31, Penn. 
Telephone: GReenwood 3-8600 
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SEARCHLIGHT SECTION 


What the “SERVICE” in our name 


means to YOU 


The most complete and varied stock of used construction and material 
handling equipment on the Atlantic Seaboard 


PLUS 


The “know how” of over 30 years experience in the proper application of 


“machine to job” 
PLUS : 


Complete shop and field service facilities to keep you going 


PLUS 


A sense of responsibility to our customers and a reputation for fair dealing 





Tell us your problem —. Send for Stock List 


@ WE OWN AND OFFER e 


FOR SALE AND RENTAL 


Air Compressors & Tools Mixers—Concrete, Mortar, Plaster 
Buckets—Clam, Orange Peel, Concrete, Dragline Pipe Layers—on crawler tractors 
Bulldozers & Angledozers Power Units—gasoline, diesel Es 
Cranes—Crawler, Truck Cranes, Tractor mounted, Pumps—Centrifugal, Diaphragm, Pneumatic, 
wheel type, Industrial Plunger, Jetting 

Dempster Dumpters Pumpcrete outfits 
Draglines & Drag Scrapers Rollers—3 wheel, tandem, sheepsfoot 
Earth Augers Saw Rigs—Portable 
Engines—gasoline & diesel Scrapers—Wagon. Tractor Drawn 
Finishers—Road & Floor Scrapers—Diesel Powered 
Floodlight Plants Spreaders—Concrete, Stone 
Grabs—Stone Shovels—Combinations 

Graders—Diesel Power Sweepers—for Roads & Paths 

tS Generators—Portable Tampers—Road Form 
Grinders—Portable Towers—Steel Hoisting 
Hammers—Pile & Extractors Tractors—Crawler & Wheel 

hs Hoists—Gas, Diesel, Electric, pneumatic Trenchers—Wheel & Ladder 

' Hoisting Towers—Portable Traxcavators 
Hoppers—Concrete Tournapulls & Scrapers 
Light Plants—Portable Vibrators—Engine & Pneumatic 
Loaders—Bucket & Front End Wagons—Dump, Tractor Hauled 
Load Luggers Welders—Electric & Gas Power 


RENTAL ‘SERVICE CO. 


(Div..Service Supply Corp.) 
4th & Courtland Sts., Philadelphia 40, Pa. 


= =33 YEARS OF “SERVICE”? 
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FOR SALE OR RENT 


AVAILABLE FOR IMMEDIATE DELIVERY 


1—John Deere Lindeman with Dozer 
1—Cletrac Model E Tractor 

2—Cat. D2 with Traxon front end loader 
1—Cat. D7 4T Series with Bulldozer 
2—Cat. D8 2U Series Angle Dozer 
2—Garwood Scrapers Model 528 


Finance Reliable Parties 


1—P6H 17% Yd. Shovel Diesel Engine— 
A Bargain 

1—P&H % Yd. Truck Crane—A Bargain 

1—Northwest 25 Dragline 

1—Late Model B Scoopmobile Hydraulic 


1—Barber-Greene Model 522 Loader— 
New 


1—International K11 Tractor and 30 Ton 
Trailer 


1—'2 Yd. Erie Clam Bucket—New 


Steer Reduction gear and Cab 1—1'2 Yd. Blaw Knox Clam Bucket— 
—Case LAI Tractor Lessman Loader New 
1—Model B. Scoopmobile Hydraulic 1—Link Belt 42 yd. Backhoe 

Senor Demonsivaber 2—Cleveland 95 Trenchers 
Allis Chalmers Road Maintainers— 1—Mixermobile 1 yd. with tower—New 
Almost New 


1—Buckeye Clipper % Yd. Shovel 1 
1—Lima Model 34 % Yd. Shovel 


30 Detroit Rood * Call Edison 1010 — . Rocky River 6, 
: CONTRACTORS EQUIPMENT 


USED BUCYRUS-ERIE 
Hydraulic DOZERSHOVEL 


(34-yd. Bucket) 


DIESEL GENERATOR PLANTS 


COMPLETE WITH SWITCHBOARDS 


1000 KW TO 100 KW 
STATIONARY AND PORTABLE 


AT GREATLY REDUCED PRICES 
NEW UNIT GUARANTEE 


HERCULES ELECTRIC MACHINERY and EQUIPMENT CO. 


Telephone NEvada 6-2808 1412 So. Alameda Street 


Cable Address HEMCOY Compton 1, Calif. 
LIFTING BLOCKS | | SHOVELS & CRANES 
1—Northwest Model 78D—2 yd. diesel 


UNUSED shovel 

2—Northwest Model 25—crawler crane, 
shovel, Pullshovel 

2—Northwest Model 6—shovel and crane 

1—Lorain 134 yd. diesel shovel 

1—Lorain 2 yd. diesel shovel 


1—Quickway Model J Crane on GMC 
50—Triple sheave 18” blocks, steel galvan truck 


izec she aves, - cab’ le, z in, alemi 2 
, HODGE & HAMMOND, INC. 
1100 E. 156 St., New York 59, N. Y. 


NOW $5150 


Call Baldwin 9-1950 For Full information 


USED EQUIPMENT BUYS-OF-THE-WEEK 


CATERPILLAR 
D-2 ANGLEDOZER 


TD-9 BAKER 
ANGLEDOZER 


HUBER 10-TON 
3-WHEEL ROLLER 


SCHRAMM 315” 
COMPRESSOR 


JAEGER 3'2-S 


50—4 sheave 18” blocks, forked shackle, 
steel galvanized sheaves, wt. 740 lbs 
onginal cost $460.00 each 

$48.00 each 


lubricate, swivel shackle. (50 ton ca 
pacity reeved with the 4-sheave block) 
$36.00 each 


50—Single sheave 18” blocks, steel gal 
vanized sheave, |” cable. .$15.00 each 








NON-TILT MIXER 


SERVICE SUPPLY CORPORATION 


20th & Erie Avenue @ Philadelphia 32, Pa 


FOR SALE 


P & H TRUCK CRANE 


20 ton capacity—Factory Demonstrator. 
used by private owner Looks and operates tke 
new. Priced far below new cost. 


JOHN J. SHANAHAN 
17 Electric Ave. Brighton 35, Mass. 
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TOURNAPULLS 


4—LeTOURNEAU TOURNAPULLS, Model 
Super C’s, Powered with Cummins Diesel 
Engines. Excellent condition. 


FURNIVAL MACHINERY CO. 
54th & Lancaster Ave. Phila. 31, Pa. 


R. A. PARKINSON & SON 
519 North Delaware Ave. 
Philadelphia 23, Penna. 


Caterpillar Tractor, Model 30 PS Series 
w/ side boom 

Caterpillar Tractor Mod. 20, PL Series w/ 
end winch. 


Auto Car 1943 Model U7144 w/ Enclosed 
Cab 


Boiler Tubes @ Pipe 
as Engines @ Machinery 


BRADFORD SUPPLY COMPANY 


Wayne, Wood County, Ohio Near Toledo 
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RENTAL 


OF 2 & 3-WHEELBARROW CAPACITY 


TUBULAR 
STEEL TOWERS 


WITH HOISTS 


ae. 


we. 


- 
>< 


7 SS BY) 


Complete with concrete bucket and hopper outfits or material eleva- 
tors and | ton Chicago Booms. Tower height to suit job conditions. 


Above units delivered, erected, rigged, dismantled and removed from 
job by our experienced erection crews. We take the entire hoisting 
problem off the shoulders of the job superintendent, at a reasonable 
cost. 


Single and double drum hoisting engines, gas or electric, all sizes, are 
available for use with these units. 


Concrete Buckets, Tower Hoppers, Chicago Booms, etc., can also be 
purchased. 


INTERNATIONAL HOIST & MACHINE COMPANY 


Office 556 FERRY STREET Plant 61-67 ESTHER ST. NEWARK, N. J. 
Phone Mitchell 2-4273 


Y 


aa 
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b 
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Tunnel and Caisson Equipment For Sale 


8—Matson Locks for 36” shafting 
3—Moran-Barr Muck Locks for 36” shafting 
2—Material Locks for 24” shafting 
i—Concrete attachment for tock 

3—Hospital Locks, 6 ft. diam. x 18 ft. long 
100 ft. - 36” diam. pneumatic shafting 


pte ed for these WHAYNE values! 


ORAIN, TL-20, equipped with Cater- R, Austin-Western Diesel odel 
pillar Diesel D311 engine. Has been ar nee eiibped — i 13 ft. blade, 4-wheel 
ve . P 14 ft. 30 hours. Less than a year old. Pric 9,975. drive. 1is machine makes a very good appearance 
te Ventiatia lsees. “Psoo CEM. MPRESSOR, INGERSOLL-RAND 315 cu. ft — is in good condition. Price f.0.b. aoe 

Streamlined model mounted on steel wheels. nd 
ce oe blowers, 1100 CFM eee $1-675.00 TRACTOR AND LOADER, INTERNATIONAL 


35—Caisson Buckets, all sizes 
50—Tunnel cars, muck and concrete, 24” and 36” 


gauge 
12—Union Grout Mixers, 7 and 10 cu. ft. 
i—Erie B-2 Steam Crane 
i—Bucyrus Erie D-2 Diesel Crane 
1—Osgood 800 I'2 cu. yd. comb. diesel crane and 
shovel 
WANTED 2—=1 Vulcan hammers 


MAHONEY-CLARKE, INC. 
WH 3-0760 217 Pearl St., N. Y. 7, N.Y. 


BACKHOE 


i—Lorain-41 Backhoe, 49’ goose-neck boom, 40 
inch Bucket, Precision Boom Hoist & tagline, 
also shovel equip. on turntable, new late 1947, 
like new. 

GREY STEEL PRODUCTS CO. 
74 Central Ave., Glen Rock, N. J. 
Tel. Ridgewood 6-2275 


PAVER 


1—REX Model 27E, Paver, Gasoline Engine 
Powered, Rex Mechanical Man, Batch- 
meter. Can now be seen in operation. 
$4,000.00 


FURNIVAL MACHINERY CO. 


54th & Lancaster Ave., Phila. 31, Pa. 






FOR SALE 


SHOVEL 


BUCYRUS ERIE 37 B—1)% yd. Caterpillar 
D13000 Engine. Used very little and in 


excellent condition. Priced to sell. 


JOHN J. SHANAHAN, INC. 
17 Electric Ave. 


Brighton 35, Mass. 











TRevtee “AND. DOZER, CATERPILLAR D4, 
serial 2574336, equipped with Lallant-Choate 
hydraulic “angles jozer. This is a late model tractor 
and is in very good condition $3,750.00 
TRACTOR, CATERPILLAR RD4, serial 
=4G4016W. In operating condition Price, f.0.b 
Paducah, Ky. .. $1,500.00 
TRACTOR AND DOZER, CATERPILLAR D8, 
serial S1HS5118, equipped with LeTourneau bull 
dozer blade and DD PCU. A real berets f.o.b 
Evansville, Ind $5,000.00 
TRAXCAVATOR, CATERPILLAR D4, | serial 
STJLOIOWSP, equipped with 1 cu. yd. bucket. 
This machine has been generally overhauled in 
our shop and is in very good operating condition. 


-950.00 
Write F. L: BENNETT, 800 W. Main St., 


Pile Driving Equipment 


Vulcan and McKiernan-Terry 
Steam Pile Hammers and Extractors 
Pile Driving Accessories 


Drop Pile Hammers and Caps 
Steel Sheet Piling 


CONTRACTORS MACHINERY Co. 
*prane valentine <7e0” Kansas City 8, Mo. 
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Diesel TD9, equipped with Bucvrus-Erie hydraulic 
3 yard loader, lights, Starter, battery and gen- 
erator. This o . is less than a year old and looks 
like new. Ar argain at $3,975.00 
TRACTOR AND. ‘DOZER. CATERPILLAR RD6, 
serial =2H1177, equ nt with LaPlant-Choate hy- 
draulie de and Hyster winch. In running con- 
dition. Price $1,950.00 
MAINTAINER, “HUBER, serial Si10i5A. Rubber 
H.1T’. tractor with 9 ft. hydraulically con- 
scraper blade. This unit has been thor- 
oughly checked by our Paducah Branch, 
Paducah, Ky $1.550.00 
ENGINE, CATERPILLAR Diesel Di3000Y. This 
engine has just been overhauled at a price of 
32: 08 and is in excellent oper —e condition, 
f.o.b. Evansville, Ind.. +--+ - $3,675.00 
*Loutsvitte. Ky. for complete details! 


LOUISVILLE 
EVANSVILLE 
PADUCAH 





SPEEDCRANES 


LATE MODELS 


Manitowoc Diesel Powered Speedcranes 
for rent. 25, 40 and 50 ton capacities 
with booms 100° or more, 20° and 30’ 
jibs. Special price on long rentals. 


FORSYTHE EQUIPMENT CO., INC. 


11 West 42nd St. New York 18, N. Y. 
Tel. PEnnsylvania 6-7554 
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SEARCHLIGHT SECTION 


for \MMEDIATE DELIVERY encc.cccs THR Pa fe) ae 


ING, ELEVATOR. BELT 


Py itd} +) oat) 11) eae CLEARANCE 


WELDING HOSE 


& 
WIRE WRITE fF AR il i 3 WV eee ee 


UCTS ARE NEW, GUAR- "Get our Prices” 
THE RUBBER HEADQUARTERS ANTEED & LOW PRICED 


CONVEYOR BELTING. -New Machinery- 


ABRASIVE RESISTANT COVERS 3 
Width Ply Top-Bottom Covers Width Ply Top-Bottom Covers 1—% yd Osgood Shovel 


CAL 


1/16" 24” — 4— 1/8" — 1/32" 1—'% yd Osgood Shovel & 
1/16" 20” —5—1/8" — 1/32" Backhoe 
— 6 — 1/8” 1/16” 20” —4—1/8" — 1/32” 3, 
sea 6 = 1/8” 1/16” 18” an 4 oat 1/8” ae 1/32” I— /4 yd General Shovel 
aS aw 18 = 16" 6" —4— 1/6" — 3732" 1—Adnun Blacktop Paver 
—5— 1/8" — 1/32" 14” — 4 — 1/16" — 1/32" 1—315 ft. G-D Portable 
— 5 — 1/8" 1/32” 12” — 4— 1/16” — 1/32 Compressor 


Inquire For Prices — Mention Size and Lengths 


TRANSMISSION BELTING ENDLESS “Y" BELTS Used Machin f 
Be - 
HEAVY-DUTY FRICTION SURFACE “A” Width All Sizes e y 
Width Ply Width Ply Width Ply “B’ Width All Sizes : 
wae wr en “C" Width All. Sizes 1—'% yd Bay City Shovel, 
: - - = “D’ Width All Sizes 
a eee a Y= “E" Width All Sizes Model K 
es—Men- ; 3 fl aa Sold in Matched Sets. 1—AG Cletrac with Loader 
tion Size and = ae = Inquire For Prices — i 
Lengths. i 6" — 3” = Mention Size and Lengths. & Trailer 


SPECIAL OFFER... HEAVY DUTY RUBBER HOSE ° 1—25 ton Trailer on pneu- 


FIRE HOSE AIR HOSE ‘ matics 
APPROVED SPECIFICATION HOSE EACH 1D. er niversa j 
LENGTH WITH COUPLINGS ATTACHED Sino tength nah Couplings 1—Quickway Shovel & Back- 
LO. Size Length Per Length —— emo a 
2%" 50 feet $28.00 
a 16.00 ue 


2" — 25 feet — $5.00 — $1.50 Pair hoe on 6 x 6 GMC Truck 
_ 10.00 — 1.50 Pair 


50” 23.00 “=> - ano cee R. B. WING & SON CORP. 


25" 13.00 ~ =a ; 384-86 Broadway Albany, N. Y. 


50” 20.00 .. 
. = Phone 3-4161 
25 11.00 LARGER SIZES ALSO AVAILABLE aired 


Specify Thread On Couplings All Prices—Net — F.O.B. New York 
SS EERE EAL AMAL LD TT ST TT a aE, 
WATER HOSE 
1.D. Size _ Length _ per Length 1.0. Size Length per Length 
25 toot $425 35 feet — $1080 Front End Loaders 
so” — 8.00 >. = 
50 - 15.00 (DEMONSTRATORS) 
- - 25 10.00 ; 
50 12.50 14.00 These Are Two Exceptional Buys 
25 — 7.50 20.00 ~ 1 tk - F 
Each Length with Couplings Attached ower = o yeu to ~~ — Cae 
ment or write for further information. 
Front End Loader 2,000#% complete with 
Ps nc. 2/3 yd. Scoop, Forks, Concrete Hopper, 
Ii Concrete Bucket, Pneumatic Tired, Hydrau- 
62-66 PARK PLACE NEW YORK 7, N. Y datedat es BArclay ee) lic Control. 
Front End Loader !0,000% complete with 
FOR SALE—BUCKETS 60 Cu. Ft. Scoop, Loader Boom, Forks, 


Pneumatic Tires, Single Rear Wheel Steer- 
Distributors for Pettibone Mulliken Corp. ing, Hydraulic Controls 
| hell - D li - Di eats " 

. on Pull Sods We are purposely not listing prices, 
1 —45 ft. Span Overhead Crane 20 Ton believe us when we say they are 
1—Lorain 77 Combination Shovel & Crane ow. tase 
1—Haiss Wheel Loader Model 80 W A. E. D. Distributors 
1—Haiss Wheel Loader Model 77 W 
1—Haiss Creeper Loader Model 77C 
1—Haiss Creeper Loader Model 75 C INC 
1—Haiss Creeper Loader Model 27 > 
1—8 Wheel 35 Ton Steam Locomotive Crane 


VAN HOUTEN MACHINERY C0. 2617 W. Hunting Park Avenue 


908 Van Houten Ave. Clifton, N. J. Philadelphia 29 BA 3-6613 


ommazrPwmrca 





PUMPCRETES 


I—REX PUMPCRETE, Model 160 Double, 
Completely Overhauled. Gasoline En- 
gine Driven, Latest Model Machine with 
Selective Drive Transmission. with ap- 
proximately 1,000 lin. ft. 7” Pipe. 


1—REX PUMPCRETE, Model 160 Single. 


Gasoline Engine Driven, Very Latest 
Model, Completely Overhauled with ap- 
proximately 700 lin. ft. 6” Pipe. 


FURNIVAL MACHINERY CO. 


54th & Lancaster Ave., 
Phila. 31, Pa. 
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TRACTORS 
International 1947 TD18 Bucyrus Erie Hy- 
Cr $9000 


International 1948 TD9 Bucyrus Erie Dozer- 
ES sles ete er Parte ica Ga aka-a ek seal $6300 
Caterpillar 1941 D4 LaPlante Choate Hy- 
draulic Bulldozer ................ $4750 


Caterpillar 1947 D4 LeTourneau Cable Bull- 


NE \5.n55 chubdvSas cobkos6nnndo0 $4509 
Caterpillar 1946 D6 LaPlante Choate Hy- 
Geaulic DBulidoner ........2202000- $5500 


Caterpillar 1947 D6 LaPlante Choate Hy- 
draulic Angledozer (1600 hrs.)....$8500 


CRANES — SHOVELS 


Unit 4% yd. 1947 Model 514 Crawler Crane 
as ake ed weak ces aa5eRe $6500 
Northwest 1931 Model 4 Crawler Crane 50’ 
Boom 


EXPORT SERVICE 











FROM A DISTRIBUTOR WITH REBUILDING "KNOW-HOW" 


BUY OF THE MONTH 


Rex 200 Double Pumpcrete, gas powered 


with remixer, 1100° of 8” pipe and fittings 
New York City area. Rebuilt $9750 


PILE HAMMERS 


McKiernan Terry 3+6............... $675 
McKiernan Terry $+7............... $950 
PUMPS 
Jaeger 10° 200M Hercules Gas Engine 

$850 
TRUCK MIXERS 


8—Jaeger 4 yd. with Hercules gas engine 
and starter, rear operating controls, two 
speed transmission, new blades and 
buckets, thoroughly overhauled—$2200 
each. 


SUBJECT TO PRIOR SALE 


SEARCHLIGHT SECTION 






COMPRESSORS 


Ingersoll-Rand 1940 210’ Portable 4 Solid 
oes cass cacy ees cteeecens $800 


Rubber 
Ingersoll-Rand 1941 500’ Portable 4 Pneu- 
NN s64 necks denaereeesnaxmenian $2500 
Ingersoll-Rand 220° Portable 4 Steel Wheels 


$225 

Ingersoll-Rand 310° Portable 4 Steel Wheels 
$250 

Ingersoll-Rand 1937 105’ Portable 4 Solid 
NN ob cet pune Sdesdudeaetaeens $750 

MISCELLANEOUS 

Hough HA Payloader 1945.......... $1950 
International 14 Wheel Tractor 1946 Trojan 
Hydraulic Bulldozer ............. $1250 
Adnun Asphalt Spreader 1937...... $1500 


IMMEDIATE DELIVERY 


Distributors of: Thew-Lorain Cranes & Shovels - International Harvester Tractors—Chain Belt “Rex.” Equipment — Barber- 
Greene Bituminous & Material Handling equipment—Adams Graders—Hough Pay-loaders and others. 


etd eyaU am 


UNION, 
Unionville ee 


Am COMPRESSORS 
871 1350 Ingersoll Rand XCB Bitd 
2 78, $300" S176 & 5000’ Elec 
Low Pres: 743, 1200, 1500, 2600 & 5600 ft. 
CRANES—DRAGLINES 
255A 18-ton Truck Cranes 
t 25 Truck Crane 
25, 30 & 40 Ton Lace © Cranes 
i Yd P. & H. 600 50’ Boom Crane 
5 Ton & 25 Ton Cap. 100 Ft. Boom Whirleys 
or without Gantrys, Steam Elec. Diesel 
° Fo Bucyrus Steam, 50 ft. Boom Crane & 


& H. Model 700B Dragline & Shovel 
Cap Marion Diesel Dragline 
Cap. BLE aes ghan Diesel Dragline 
DUMP CARS 
136 TUNNEL CARS % Yd., 


2 Yd. & 4 Yd. Cap. 
40--12 Yd., 


20 Yd. & 30 Yd. St. Ga. Air Dump 
HOISTING ENGINES 
STEAM: 14x12, 9x16, 8%x10, 7x10 
ELECTRIC: 30, 40, 60, 80, 100, 125 & 150 H. P. 
LOCOMOTIVES 
15, 2 . 


li . 35 ton 

5 X Ton Batter 

PIL E HAMME RS & E xTR ACTORS 
9—McKiernan-Terry No. 1, 6. 7, 983, 10B3 
Vulcan 800 Extractor & Vulc 2 & 1 Hammers 

PUMPCRE 
Model 160, 190 & 180 & 200 REX Pumpcretes 
R RK CARS 


140-——-Flat Cars 30-40, 50 ton 
20—Gondolas 40 & 50 ton 
60—40 Ton Cap. Box Cars 
126—8000 & 10000 gal. Tank Cars 
SHOVELS 
1% Yd. 41B Bucyrus Steam 
&—4, x, 10 & 17 Hyd Electrus 
5 STEAM ‘SHOVELS 3%, 5,6 & 8 YD. 
5 Conway & 3 G. D. Tunne 1 ‘ Muckers 
STEEL DERRICKS 
‘ ae 15 Ton Stiff Leg 100 & 125° Boom 
2 cut 25 Ton 100’ Boo «x Guy Steel Erectors 
7 Ton Guy 85’ & 50 Ton 100° 
STEEL STOR: AGE TANKS 
5,000, 35,000 & 80,000 bbl. cap 
8000-15000 & 25000 & 42000 gal. cap. 


©: STAN HOPE, INC. 


- 425 NEW YORK, N. Y. 
es MUrrayhill 2-23076 


FOR SALE 
t—Koehring 205 Crane, Serial +6470. Diesel 
power. & Months old. 40 ft. boom. 
i—New U. D. 14-A International Diesel Power 
Unit. Electric starter. 
i—*, yd. Page Dragline Bucket. 
1—*,4 yd. Hendrix Dragline Bucket. 
i—'2 yd. Hendrix Dragline Bucket 
Will Sell All as Whole for $17,000.00 


JAMES CHANCE 


513 B St. Phone 4294 


New Bern, N. C. 





BIR .O:'O'*K LU ¥ N, 
Evergreen ie 


1—1947 Insley K12 trenchoe '2 cu. yd., 
1—1948 Hanson 31 trenchoe % cu. yd. 


gas, excellent condition 

» gas, used only 5 months..... 
1—1947 Byers 83, crawler clam drag, wide shoes, long cats, gas, %4 cu. yd. 
i—Almost new Buda-Hebron HBE earth drill, used 3 weeks 


W-E SEB UR Y, 1. 
Westbury ‘7- 1990 


$7,200.00 
$5,800.00 
$8,400.00 
$2,400.00 


1—1948 almost new Towermobile truck mounted hoisting tower, used only 3 seule Price new 


$6,600.00—Sale price 


1—P&H 600 one cu. yd crane, daiaias UD-18 rebuilt diesel : 

4—Rebuilt 315 Worthington gas portable compressors, pneumatic tired 

i—Rebuilt 315 Sullivan portable compressor, gas, 2-wheel pneumatic, new January, 1948. 
I—Le Roi 315 portable compressor, gas, 4 pneumatics, rebuilt 

i—Rebuilt 210 Le Roi portable compressor, gas, 4 pneumatics Selot 

i—Rebuilt Caterpillar =11 diesel motor grader tandem drive with cab.... 


$4,800.00 
$4,800.00 
$3,000.00 
- $2,800.00 
- -$2,500.00 
$2,200.00 
- $3,900.00 


1—1947 Cletrac Model DD diesel driven crawler tractor with Drott ee front ond msader 


it, cu. yd. bucket. . 


1—1949 Galion 5-8 ton tandem roller, gas, used 3 months 


i—Rebuilt | cu. yd. Page RC drag bucket 


i—Rebuilt 2 cu. yd. Blaw-Knox clam dredging bucket, used 4 ‘aiatina 


$4,850.00 
- . $3,600.00 
--$ 600.00 
$ 850.00 


i—Rebuilt UD-18 diesel power unit with stub shaft, clutch and housing, excellent condition $1,800.00 


i—New Grace stone and ship spreader 


i—New portable steel building with Masonite walls and roof, 24'x40’x8’ 
i—New Chaussey 165-Gallon tar kettle on 2-wheel pneumatics with thermometer. 


i—Rebuilt 6S Knickerbocker mixer, used 2 months 


$1,100.00 
$1,800.00 
$ 300.00 
$1,200.00 


GIL BOERS EQUIPMENT CO. 


2649 W. 95th St. 


Chicago 42, Illinois 


Telephone: Hilltop 5-0700 


ete Lea ey 


NEW OR FACTORY REBBILT 


FOR SALE * © © FOR REMT 
; Vom Sea Se ea 
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FOR SALE 


MC-416 Thew-Lorain 


Combination Crane Clamshell & Dragline 
—Moto-Crane % Yard—20-Ton Capacity— 
6x6 Mounting. 

RENTAL EQUIPMENT COMPANY 
5515 Bulwer Ave. St. Louis, Mo. 
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SEARCHLIGHT SECTION 


NEW and LIKE-NEW EQUIPMENT 


SPECIALLY PRICED — READY FOR INSPECTION — IMMEDIATE SHIPMENT 


NEW HOISTS REPAIR SERVICE REBUILT HOISTS 
3—30HP CHRISTIAN, 2 Drum Gas Hoist with Swinger Consult us for esti- 3—LAMBERT 812” x 10” Double Drum Steam Hoists— 
3—35HP JAEGER, 2 Drum Gas Derrick Hoist with Swinger motes end advice on LIKE NEW—with or without boilers 
15—60HP LIDGERWOOD Single Drum Gasoline Contractors overhauling Your 1—LAMBERT 13” x 16” Coal Hoist with Side by Side 
eee with Waukesha Engine Capacity 6000 Ibs. @ Equipment — in our 
1—20HP AMERICAN, 2 Drum Diesel Derrick Hoist with eed ae 
125K CHRISTIAN, 2 Drum Derrick Hoist with eres Sees Sige 
winger 
2—138HP CLYDE, 3 Drum Derrick Hoist with Swinger 
2—8'%4 x 10 CLYDE, 3 Drum Steam Derrick Hoist with 
Swinger, with or without 1502 ASME Boiler RENTALS 
COMPRESSORS—PNEUMATIC TOOLS By the day—week— 
NEW AND REBUILT SCHRAMM AIR COMPRESSORS. Port- or month of Com- 
able and Stationary. Gas, Diesel & Electric. All sizes pressors, pneumatic 
from 20 cu ft to 420 cu ft actual tools, hoists, steel 
NEW AND REBUILT Paving Breakers, Rock Drills, Clay hoisting towers, 


Drums 
1—LAMBERT 9” x 10” Double Drum Steam Hoist—Boiler 


Type 
1—LAMBERT 1019” x 12” Three Drum Steam Bucket 
Hoist with Removable Drum Lagging & Heavy Duty 
Extended Shaft Arrangement with lew Winchheads 
1—AMERICAN 3 Drum Contractors Hoist with 135HP 
Hercules Gasoline Engine 
PILE HAMMER 
McKIERNAN TERRY Model S-3, Bought 1948, Used 


On One Job 
DERRICK 
AMERICAN All Steel Stiffleg with 90° Boom, 3 Line, 
Capacity 20 tons at 58’; 13 tons at 88’ 


tent supervision. 


Diggers, Tampers, Chipping Hammers 


pumps, mixers, etc. 


INTERNATIONAL HOIST & MACHINE COMPANY 


OFFICE—-556 FERRY ST. 


LATE MODEL— 
EXCELLENT CONDITION 


2—Lorain Moto-Cranes—Ser 


Link Belt LS 50, new bac 


ised two months 


TD18 Bulldozer—i000 hrs. new biade 


7,000 


Austin Western Grader, 99-M Cab & scar 


fier 4,500 
Galion 102 diesel grader, scarifier 4,000 


Caterpillar =11 Grader, diesel 12’ blade 
scarifier 2,800 


Williams 1% yd. 40 E Bucket 1,250 
Owens *% yd. model 30 Bucket 550 


American Terry, 70 ton stiff leg derrick 
15,000 


Industrial 50 ton Locomotive crane. 8,000 


We Own the above equip. 


Send for complete equip. list 


R. A. PARKINSON & SON 


519 N. Delaware Ave., Philadelphia 23, Pa. 


100-Late Model Cranes 


Reconditioned (Like New) 


Insley 42 yd 


Byers '2 yd 
P & H % yd 
Marion 

w shovel 34 yd 
Buckeye 

w shovel 34 yd 
Quickway Truck Crane. . 


Many others (as is) at low prices 


ELLIS-NOVACK COMPANY 
2510 W. Empire Ave. 
Charleston 8-1641 Calif. 


EARTH DRILL 


i—New BUDA Earth Drill, Model HBJ, Powered 
with Gasoline Engine, including electric starter 
Automotive type transmission provides 4 speeds for- 
ward, one in reverse. Hydraulically controtied 


Tower lowers to horizontal traveling position. 


FURNIVAL MACHINERY CO. 


54th & Lancaster Ave., Phila. 31, Pa. 


0 ea 
$14,000 


6000.00 


Burbank 


Phone Mitchell 2-4273 
NEWARK 5. N. J. 


Attention: Contractors 


We have available in our Yard, 984 
Metcalf Avenue, corner Bruckner 
Boulevard, East Bronx, New York 


FOR SALE or RENT 
with OPTION TO BUY 


1 Lorain Diesel Shovel, 1'2 yard capacity 

2 Caterpillar D-7 Bulldozers 

2 International TD-18 Bulldozers 

2 International TD-14 Bulldozers 

3 Truck Cranes, Lorain-Bay City-Insley 

1 Lorain '2 yd. Shovel & Backhoe 

Dragline & Clam Shell Buckets '2 to 1 
yd. capacity 

Good used Track Chains Rollers & 
Sprockets for TD 14 & TD 18 


All late models in Al Condition, 
Reasonably Priced 


BENDIX MACHINERY CO., Inc. 
401 Broadway, N. Y. 13, Tel: CAnal 6-5693 


FOR SALE 


1—Blaw-Knox Concrete Spreader 


1—Blaw-Knox Concrete Finisher 
with Tamper 


1—Johnson Float Finisher 
1—Rex 34E Double Drum Paver 


All of the above are in excellent working 
condition and can be bought at an ex- 
tremely attractive figure. Write, phone 
or wire 


STANDARD STEEL CORPORATION 
5001 South Boyle Ave., Los Angeles, Calif. 


FOR SALE 


We offer subject to prior sale 
and withdrawal the following— 


1900 lin. ft. 20% portable track 15’ Sec- 
tions 30° gauge. 

12 Easton Mine Cars 18 Cu. ft. capacity, 
30” gauge. 


440 ft. Mine Conveyor with Motor, 10’ 
Sections, 4 ply, 32 oz. belt—30” wide 


1 Caterpillar Bulldozer D4 Serial #5 T 
78 OW 
1 Krane Kar Model AX Serial +5964. 


Underpinning & Foundation Co., Inc. 
155 East 44th St., New York 


September 1, 


PLANT 61-67 ESTHER ST. 


Special Bargains 


LIMA 1201 diese! shovel 3 cu. yard serial 
number 4139 bought new April 1947, has 
32" 6” boom, 22’ sticks Cummins diesel 
power unit, air controls, first class condition. 
Used one season. List price $76,000.00 
$32,500.00 


Parsons 310 ditcher ser. no. 1576 excel- 
$7500.00 


our price fob cars Tenn. 


lent condition. 


T-9 International swing crane Superior. 
90% new with crane and dozer attach- 


ment. $3000.00 


WENZEL MACHINERY 
RENTAL & SALES CO. 
2136 Jefferson Kansas City, Mo. 
Harrison 0021 


Buckeye trenchers, 120, 160, 201, a, 224. 
Parsons trenchers, Models 25, 250, 310. 

60-ton steam barge crane, 75’ boom, rev. 
Whirley gantry crane, electric, 120’ boom. 
Nordberg 1250 HP diesel generating sets. 
Bucyrus 50B 2-yd. steam dragline-shovel. 
Shovels-Draglines-Cranes, |'4 to 10-yd. 
Manitowoc 2'2-yd. 3500 hi-lift diesel shovels. 
Northwest 104 backhoe; =6 diesel shovel, crane. 
Locomotives: diesel, gas, steam, 5—35 tons. 
Whitcomb 7-ton gas locomotive, 36” ga., rebit. 
Butler Carscoops, boxcar untoaders (5). 
Euclids, bottom, side, rear dumps (17). 
White dump trucks, coal haulers, 12-17 yd. 
C.P.T. diesel air compressor, 1574 ft. 
Crushers, gyratory, jaw, rolls, hammermill (6). 
Rotary dryers-kilns: 5'2'x50', 6x50, 6°4°x140’. 
Butler transit mix bulk concrete plant. 
Dredges, placer bucket line type (3). 

B-Erie 2-1/3 yd. shovel front att., 52B-55B. 


H. Y. SMITH CO. 
828 N. Broadway Milwaukee 2, Wis. 


FOR SALE 


BURRO CRAN® — Model 20, Standaré 


roe. Gasol —33 Ft Boom. Good 


ERIE ‘B- 2 STE AM LOC Oren CRANE 
ere oan - t. Boom. Ready 
ow Price 
“iM. ‘PAY. ASTER Crawler Type 34, 
BUDA GASOLINE ENGINE, w PAGE 
4 Tard Draglir Bucket 85 Boom 
& Mo 
INGERSO 4 RAND | ae comr ae 
Type 20 iene if Pre led, 
ocu Ft u 
WORTHINGTON AIR COMPRESSOR, 
Type 105 TS.—Rebuilt 


JONES CONTRACTING CO. 
301 Harrison Building Detroit 20, Mich. 
JOrdan 4-6445 
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SEARCHLIGHT SECTION 


POWER PLANT EQUIPMENT 
NEW and USED 


DIESEL 


Our stock is large 
and includes 
almost anything 
wanted in Diesel 


Power 


Send us your 
specifications 


Always get 
Charles Weaver's 
prices before 
buying 
They will save you 


many dollars 


Also on Turbine- 
Generators and 


Boilers 


Above Cut Shows Fairbanks-Morse Latest Model 1600 HP., 38D8 1/8 
Opposed Piston Diesel Engine, with New (never used) A.C., 1250 KVA. 
3/60/2300/4160-v. Generator with Direct Connected Exciter, Etc. 


SPECIALLY ADAPTED FOR DREDGES, MUNICIPAL AND ALL STA- 
TIONARY INSTALLATIONS: ASK FOR CITIES NOW USING THIS DESIGN 


A FEW OTHER DIESEL POWER UNITS IN OUR STOCK: 

—Hamiltons, 1600-HP., 720-RPM., with West. Reversing Reduction Gears: SAME AS NEW: 15— 
Baldwin-Westinghouse 300-KW. DC., 240-v., 400-RPM.: 4—-GM. Model 3-268-A, 100-KW. 4—FM. 
DP., 1200-HP., 720-RPM., Engines, 8-cyl. Nearly New. AND MANY OTHERS. Write Us, Giving 


specifications. 


Telephones 
Woodward 1-1340 
Woodward 1-1341 
Woodward 1-6038 


CHARLES WEAVER 


4145 PENOBSCOT BLDG. 
DETROIT 26, MICH. 


OUR SLOGAN 
Good Equipment 


Immediate Deliveries 
Right Prices 


OTHER SPECIALTIES: Turbo-Generators, Anything in Power Plant Equipment, Boilers, Etc. Etc. 


ROLLER AT SACRIFICE 


Huber 10 ton 3 wheel diesel roller with 
scarifier—used only 200 hours 


HODGE & HAMMOND, INC. 
1100 E. 156th Street, New York 59, N. Y. 


1—Acme factory rebuilt 12 ton, 3 
wheel roller 

1—Gasoline powered 5-6 ton tan- 
dem, rebuilt. 


ACME ROAD MACHINERY CO. 
FRANKFORT, WN. Y. 


READY MIXED CONCRETE PLANT 


1—Complete READY MIXED CONCRETE 
PLANT—Blaw Knox Including the fol- 
lowing: 800 barrel bulk cement bin, 
100 ton per hour bucket elevator with 
unloading screw for handling bulk ce- 
ment; Model 84-S Ransome Mixer (less 
than 2 years old); 100 ton three com- 
partment aggregate bin complete with 
cement and aggregate weighing batch- 
ers; electric powered gantry and whir- 
ley for charging bins, with 2 cu. yd. 
Clamshell Bucket. Plant in daily opera- 
tion and can be inspected in the Phila- 
delphia disirict. Available on or before 
September 1, 1949. Offered subject to 
prior sale or commitment. 


FURNIVAL MACHINERY CO. 


54th & Lancaster Ave., Phila. 31, Pa. 
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SALE or RENT 


1—' yd. Page Dragline Bucket R.H. New 

1—500 cu. ft. 1-R Diesel Compressor—1942 

1—'4 yd. Unit 514 Crane & Dragline 

1—MC-4 Lorain Moto-Crane—1943 

1—1¥4 yd. N.W. #6 Diesel Shovel 

1—80D Northwest Diesel Shovel 

2—10-ton American Terry all steel Stiff Leg 
Derricks 

1—30-ton Ohio Diesel Loco. Crane, New 1946 

“ae Plymouth Std. Ga. Gasoline Loco. 


B. M. WEISS COMPANY 
Girard Trust Co. Bidg., Philadelphia 2, Pa. 
Rittenhouse 6-2311 





SEARCHLIGHT SECTION 


SHANNON'S SPECIALS 
FOR ALL CONSTRUCTION JOBS 


SAW 


yyy 


NEW U. S. ARMY HEAVY DUTY 
10-INCH HAND OPERATED 
KLAXON HORN 
LOUD GROWL DEMANDS 
IMMEDIATE ATTENTION 


e chet gives loud warning when blasting or 

ruction or mining job where a positive 

signal is needed Indepe me dent of any 
Can be heard great distance. 


"$10.00 "$9. 75 


VALUE 
SHIP CHG. SOc EXT. EACH. 


U. S. ARMY SURPLUS “DU PONT” 
BLASTING GENERATORS 


Plunger type, will fire 1 to 20 $ 75 
caps. These generators are used J 
and in need of minor adjustment EACH 
or slight repair 
SHIP. FRT. OR MTR. TRUCK F.O.B. PHILA. 
TAMPERS @ DIGGERS @ DRIVERS 
11g” x 6” Shank, fits std. hammers. Each 
tool brand new and none 
The government buys 
Replace your old tools 
their regular price 


are_army surplus 


REG. $14.50 
TAMPERS a $6.00 
REG. $9.30 

CLAY SPADE ,°s2,- $3.75 
REG. $18.00 


SHEATHING DRIVER $6.00 


ALL TOOLS F.0.B. PHILA. 


C—_————— 
SPEAR AND SPADE END—13 Lbs. 
RAILROAD TAMPING BAR 


REGULAR FOB 
$5.50 VAL. | 95 PHILA. 


3 FOOT HEAVY DUTY 


STAR POINT ROCK DRILL 


116" Bar—2” Cutter—$3.00 Val 1 EA. 
7 FOB. Phila. $].00 


U. si a a LB. 

DOUBL OIN 
or POINT & CHISEL PICKS 
Your o FOB 
Choice $9.00 DOZEN PHILA, 
BRAND NEW HICKORY 

Pick HANDLES. $5.00 
St ht G —s 

Finish FOB Phila A 002 


WILL SHIP RATED FIRMS OPEN ACCOUNT 
FOB PHILA. OTHERS PLEASE SEND CHECK 


J. JACOB SHANNON & CO. 


214 N. 22nd St. Phila. 3, Pa. 


THE OLDEST EQUIP. HOUSE IN PHILA. 


FOR SALE 
CLEAVER-BROOKS 
TANK CAR HEATER (NEW) 


2-car Capacity—Semi-trailer 


R. F. KLINE 


Frederick, Md. Phone 1330 


NEW PARTS 


FOR 


Tractors, Graders, Scrapers, 
Shovels, Cranes, 
Trench Diggers, etc. 


(Allis Chalmers, Caterpillar, Igterna- 
tional, Barber-Green. Insley. Buckeye, 
Northwest, Loraine, Turnapull.) 


Cutting Edges All Sizes—Fairleads 
CEMENT MIXERS 


2 Ransome and 1 Rex 
Excellent Condition 
JULIUS 
HEBENSTREIT, INC. 


56-15 58th St. Maspeth, L. I. 
Tel. DAvenport 6-1461 
Cable: Habenjul New York 


FOR SALE or RENT 
ALL LATE MODELS 


1—N. W. Shovel, 2'2 cy. new Oct. 1946 
1—N. W. Shovel, 1'2 c.y.-new April 1946 


1—P & H Dragline, 1'2 cy., new June 
1948 


1—Allis Chalmers Tractor Model HD19H, 
new May 1948 


5—D W 10’s—used 2500 hours 
1—Caterpillar Auto Patrol #12—9K4626 
1—Caterpillar D8 Angledozer #8R8933 
1—Caterpillar D7 Bulldozer 475988 


WILLIAMS CONSTRUCTION CO. 
Box 145, Middle River, Baltimore 20, Md. 


Phone: Essex 1310 


FOR SALE 


4—Used Super “C” Tournapulls. Excel- 
lent Condition. 

1—Used Bucyrus-Erie Model 22-B, 
Crane-Dragline. 

1—Used Link-Belt Model LS-85, Crane- 
Dragline. 

1—Used Chicago Pneumatic 315-cubic 
foot Portable Air Compressor. 


Used Motor Graders, 
all sizes and makes. 


FEHRS TRACTOR & EQUIPMENT CO. 
1809-11 Cuming St. Omaha 2, Nebraska 
FOR SALE 
2 Koehring =" 
Gantrys . 

Convertible 
to Caterpillars 


FS-9630, Engineering News-Record 
330 W. 42nd Street, New York 18, N. Y. 


IMMEDIATE DELIVERY 


BPS and 
WIDE FLANGE BEAMS 


8” 31%, 36# 40/60’ 
10” 42%, 49%, 544, 57# 24/65" 
" 53#, 654 36/50’ 
734, 87%, 894, 95# 28/60’ 
124, 1324 40/60’ 
1004 30/60° 
94+ 55’ 
1164 35° 
1604, 1704, 182#, 194#, 
26047, 300% 35/80’ 
| BEAMS, ANGLES, PLATE, CHANNELS, 
SHIP CHANNELS 
HY DRACHMAN STEEL Corp. 


Warehouse Sales Office 
14-23 34th Ave. 563 E. wae Ave. 
Astoria, Long Island New York 57, as 
AStoria 8-8023—8-8096 CYpress 9- S4a0- 1 


REBUILT CATERPILLAR 
DIESEL ENGINES 


1—D-13000 Caterpillar Power 
RIOR oinsc es vs wo0-s Oe 
1—D-17000 Caterpillar Diesel 
Engine ..... $5,400.00 
1—D-3400 Caterpillar Diesel 
Engine ... .$1,600.00 
1—D-3415 Caterpillar Diesel 
Generator Set, 15 K.W. 
$2,100.00 
1—Case Model DE Rebuilt 
Engine .. . $450.00 
GILES & RANSOME, INC. 
2729 Hunting Park Ave. 


Philadelphia 29, Penna. 
Phone—SAgamore 2-3020 


FOR SALE 


One (1) Caterpillar 1948 D-8 Tractor with 
Caterpillar straight dozer and Cater- 
Pillar D.D.P.C.U. serial no. 2-U-4581, 
2500 hrs. Condition excellent. $13,000.00. 


One (1) International Model T-9 (gasoline) 
Crawler Tractor, equipped with Hough 
1 yard front end loader; under 2000 
hours, condition excellent. Price, $4000.00. 


GEORGE E. JOHNSON 
512 No. 17th Lincoln, Nebraska 
Phone 2-3000 - 2-3034 


FOR SALE 
12 YARD DRAGLINE BUCKET 


Excellent condition, medium weight, made by 
ESCO. Price $2800.00 F.0.B. Yuma, Arizona, 
subject to inspection 


GRAFE-CALLAHAN CONSTRUCTION CO. 
714 West Olympic Bivd., Los Angeles 15, Calif 


EW Guaranteed —1%" 


N. 
ie 
Se . 


BERKELEY DISTRIBUTORS, Inc 


16 JOHNSON AVE. HACKENSACK NOU 
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CLASSIFIER: 1 New 78” x 35’ Spiral Classi- 
fier, Manganese fitted, with tank and 


10 HP Motor etc. All complete, NEW 
condition. 
EUCLID TRUCKS: 5—Model 27FD. end 


dump, with Cummins Diesel Motors and 
one spare rebuilt motor. 


SHOVELS: 1—Bucyrus Erie 120-B, 5 yd. 
dipper, electric. 
1—Bucyrus Erie 170-B, with 7 yd. dip- 
per, electric. 
1—Bucyrus Erie 54-B, 242 yd., diesel 
1—P & H model 855, combination Shovel 
& Dragline. 
1—Lima 802, 242 yd., diesel, combination 
Shovel & Dragline. 


DRAGLINE: Monighan, 200-W, diesel, 140’ 
boom, 6 yd. bucket; condition like New. 


OVERHEAD TRAVELING CRANES: 2—62’ 
span, 10 tons capacity, three motors, 5, 
10 and 12 H.P., 3 phase, 60 cycle, 440 
volt. These cranes are NEW. With or 
without runway and uprights. 


CARS: 3—Air dump, 30 yd. capacity, with 
drop doors. 10—20 yd. air dump; sale 
or rent. 


KILNS, COOLERS, DRYERS: 1—Single Shell 
34” x 20 ft., complete with drive, burner, 
no motor. 1—Cristi BV, 80" x 50’. 
1—10° x 90° heavy duty type Dryer, 
complete with dust collector and all 
auxiliary equipment. 1l—Traylor 54” x 
40’, single shell, Dryer. 1—Ruggles Coles 
class XF 12, 80° x 60° long, double shell. 
Dryer. 1—9° x 165’ Allis Chalmers Ro- 
tary Kiln. Traylor Single Shell 60” x 40° 
with or without motors. 


HARDINGE MILLS: Conical Ball Mills, 8° 
x 20° and 8’ x 30”, manganese steel 
lined, Herringbone gears with motors 
and V-belt drive. 1—6’ x 36” silex lined. 
1—7’ x 9 manganese lined, with or 
without 250 H.P. synchronous motor. 8’ 
x 20” and 10’ x 72” steel lined with or 
without motors. 


GYRATORY CRUSHERS: 1—30” and 42”, 
complete with motor and drive. 1—Allis 
Chalmers 10-K, 9-K, 712-K, and 6-K. 1— 
Austin No. 8, 20” opening with feeder. 
1—Telsmith 13-B, all steel. 


JAW CRUSHERS: All sizes 4 x 6 to 48 x 60. 


REPAIR PARTS: for Traylor 36 x 48 Jaw 
Crusher. 


REDUCTION CRUSHERS: Telsmith 36” 
Cone; Telsmith 32B complete with V-belt 
pulley: Allis Chalmers type R322 fine 
reduction; Traylor type TY, 1'8” and 
56”. 2—Symons, 5) ft. short head, one 
coarse bowl, one fine bowl; Symons 2 ft. 
Cone. 


PUMP: Worthington 40 H.P. steam driven, 
centrifugal, 3002 steam pressure, 3550 
RPM with steam regulator, complete, in 
NEW condition. 


M.G. SET: G.E., 3 phase, 60 cycle, 220 volt, 
20 H.P., D.C. generator, 12 KW, 125 volt, 
with push button compensator. 


MOTOR: G.E. 40 H.P., 3 phase, 60 cycle 
220 440 volt, 1765 RPM, with V-belt pul- 
leys and belts, starter, etc. 


GOODRICH SUPER LONG LIFE CORD CON- 
VEYOR BELT (NEW): Large quantity of 
Goodrich Belt 42" wide, 6 ply, 42 oz. 
duck, 7/32’ top cover, 1/16” bottom 
cover, on original reels, all NEW, NATU- 
RAL RUBBER, with or without mechani- 
cal parts. 


MINE HOISTS: 1—All steel drum 8 ft. dia., 
142" rope, 64,000 lbs. single line pull, 
600 FPM, 400 H.P., 2200 volt, A.C., with 
all control equipment. 1—600 H.P. single 
drum 8’ x 12’ with motor 2200 volt, A.C. 
and controls. 1—250 H.P. single drum, 
7’x3" x 5’, 30,000 lbs. single line pull, 750 
FPM, complete. 1—200 H.P. single drum, 
42” tace, 60° dia., A.C., 2200 volt and 
controls. 1—150 H.P. double drum, 38” 
dia., 42° face, 440 volt, A.C., complete 

with controls. 
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A. J. O'NEILL 
Lansdowne Theatre Building 
LANSDOWNE, PA. 
Phila. Phones: Madison 8300-8301 





















Scoopmobiles & Buggymobiles 


NEW & USED 
For Sale or Rent 


HODGE & HAMMOND, INC. 
1100 E. 156th Street, New York 59, N. Y. 
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our expense. 


CRAWLER CRANES, DRAGLINES AND 
SHOVELS 














1—2'4 yd. Link Belt Model K570 Diesel Crane, 
Ser. No. 2215, with high gantry, hydraulic con- 
trotied. Powered by Caterpillar D17000 Diesel 
engine. Equipped with 80° boom. For either 
cra or dragline work. Will handle 2'2 yd. 
dragline bucket. 

1—1% yd. Link Belt Model K370, Ser. No. 2247, 
equipped with 70° boom, powered by Cat. 
013000 Diesel engine. 

i—i'2 yd. P&H Model 655-A, combination shovel, 
dragline and crane. Ser. No. 6426, powered by 
Caterpillar Model 013000 Diesel engine. Crane 
boom 75’, shovel front 24’ boom, 18’ sticks, I'2 
yd. manganese dipper. 

i—It'2 yd. Link Belt Model K360, Ser. No. 1959, 
powered by Caterpillar 013000 Diesel engine 
with 65’ boom. Also have back hoe attachment, 
boom 25’ scoop arm 8/9”, pull shovel mast 11'9”, 
with 1'2 yd. dipper. 

i—i', yd. =5 Northwest, Ser. No. 4564, Powered 
with 6 cyl. Wise. Model DS4 and Twin City 
Model TA gasoline engine. With 50’ boom. 

i—t', yd. Link Belt Model K38 crawler crane. 
Ser. No. 1520. Powered with 4 cyl. Model 
oer Waukesha gasoline engine with 50° 
oom. 

1—I! yd. Byers Master Model, Ser. No. 3596, pow- 
ered by 4 cyl. Hercules Model TXO gasoline 
engine, with 40’ boom. 

i—! yd. Erie Gas-Air Model GA-2, combination 
shovel and crane, Ser. No. 10679, powered with 
4 cyl. Waukesha Model WL55 gasoline engine, 
with 47’ crane boom. Shovel boom 22’, sticks 
17’ with | yd. dipper. 

Sone ve Koehring Model 301, Ser. Nos. 544, 772 
and 840. Powered by 4 cyl. Wisconsin Model M 
gasoline engines. With 40’ boom. 

i—%4 General Model 307, Ser. No. 2575, powered 
by 71 HP 8 cyl. Chrysier Industrial engine, with 
40° boom. 

2—%4 yd. Buckeyes, Model 70, Ser. Nos. 5409 and 
5411, with 40° boom, powered by 71 HP Chrysler 
Industrial gasoline engines. 

WE OWN 15 CRANES NOT SHOWN ON THIS 


LIST. SEVERAL CRANES LISTED ARE IN OUR 
RENTAL DEPT. ONLY. 


steel 


with 115’ mast, 





1—American Model 
electric hoist with attached swinger, 
air engaged frictions, power 75 HP 


AC electric motor 
equipment. Capacity 
at 170 FPM. 


i—35 ton Ohio, Mdl. G, ser. 


trucks. BARGAIN. 


block i—triple and 


radius. 


i—4 ton Ingram all steel, Madi. 






WE BUY—REBUILD, SELL AND RENT. 


Schaff Bidg., 1503 Race St. | 1155 Se. Washtenaw Av. 
PHILADELPHIA 2, PA. | CHICAGO 12, ILL. 
Phone Rittenhouse 6-4664 Phone NE vada 8-240 


P.O. Box 933-3 
PITTSBURGH 30, PA. 
Phone Federal 2000 


30-3 Church St. 
NEW YORK 7, N. Y. 
Phone Worth 2-0036 













SHOVEL, CRANE & 
CLAMSHELL 
1—BUCYRUS-ERIE, Model 20B, Combi- 
nation Shovel, Crane and Clamshell. 
35’ Boom, powered with a Caterpillar 
D 4600 Diesel Engine, Serial #15203. 
In excellent condition and ready to 






i—Plymouth JLB, 18 ton, 
i—Plymouth 25 ton, 








1—Whitcomb 50 ton, 





go to work. 

1—BUCYRUS-ERIE. Model 10B, Combi- 
nation Shovel, Crane and Clamshell, 
Powered with a Buda Gasoline En- 
gine. Excellent condition and ready 
to go to work. 


i—American 100 ton, 














2—IR 2000’, 3/60/220 

2—Chi. Pneu., 1300’. 3/60/220 
i—IR 6000’, 
i—IR 500’ Diesel Portable 












with 
12,000 SLP 
LATE MODEL LIKE 
NEW REASONABLY PRICED. 


TRUCK CRANE 


Yq yd. Universal Crane +873, with 25’ boom, mtd. 
on 10 wheel Hendrickson pneu. tired truck. 


Diesel -Electric, 
Also Steamers of various sizes 


COMPRESSORS 


SEARCHLIGHT SECTION 


When your plans call for de- 
pendable EQUIPMENT in a 
hurry, don’t write; ‘phone our 
nearest Rebuilding Plant at 


DERRICK AND HOIST 


1—50 ton American Model 20-100 all 
guy derrick, Ser. 
100° 
bullwheel. Capacity 50 tons at 38’ 
and 20 tons at 98’ radius. 


140 three drum 


No. 1184, 
boom, 16’ 


control 





AIR COMPRESSORS 


Portable and stationary, electric, diesel & gasoline 
power, sizes from 20 cu. ft., 1,000 cu. ft. 


LOCOMOTIVE CRANES 


No. 3950, boom 50’, 
ASME boiler, cast steel trucks, outriggers 
i—15 ton Link Belt =678, ASME boiler, cast steel 


STIFFLEG DERRICKS 


6—30 ton BRAND NEW Wiley all steel stiffieg 
Derricks, boom 60’ in 2 sections, mast 32’, legs 
37’-37@", sills 27’, bullwheel 12’, blocks 6 sheave 
tandem mast and boom toppin 


blocks, 










- PAfQuipMEN 


| C CES Tory. cated 


EYmerica. 


FOR SALE 


LOCOMOTIVES 
2—Whitcomb Gas, 6 ton, 24” gauge 
Gas., 
Diesel, Std. Ga. 
i—Ptymouth 30 ton, Diesel, Std. Ga. 
i—Whitcomb 30 ton, Diesel, Std. Ga. 
Diesel. Electric, 
i—Baldwin 100 ton Diesel-Electric, 












Std. Ga, 


Std. Ga, 
Std. Ga. 


3/60/2200—Low pressure 


DERRICKS 
FURNIVAL MACHINERY co. i—American S.L. 100 ton, 110’ boom 
54th & Lancaster Ave., Phila. 31, Pa. ee ae ae ae ee eee 










i—Ingram, 4 ton S.L., 


NEW 
Murphy Diesel Engine 


model ME-46 #14176-E, 4 cyl. 6” x 614”, 
radiator-cooled, enclosed clutch, flexible 
coupling, extended drive shaft, two out- 
board bearings, with standard engine ac- 
cessories, 100 h.p. continuous, 115 h.p. 
intermittent, priced at $1,000. below list. 

$4,000 


CONTRACTORS SALES CO., Inc. 
908 Center St. Green Island, Troy, N. Y. 


ARsenal 3-5420 







CARS 
28—Western 20 yd. Air dump 
10—Major 30 yd., air dump 


CRANES 










Tractors, Mixers, Buckets, 












Write, Wire or Phone 


3—Terry, Guy, 22 ton, 1150’ mast, 100’ boom 
4—Lidgerwood, Guy, 20 ton, 115’ mast, 100’ boom 
5—Lidgerwood, Electric Hoists, for the above 
50° boom, 
2 ton Gas hoist with swinger, NEW 


t—Marion 392, 2'2 yd. Diese! Crawler 
i—Industrial Type L, 50 ton, New 1942 
i—industrial Type L, 50 ton, New 1948 
1—Browning, No. 8, 20 ton, oil fired 


MISCELLANEOUS 


etc. 


Write R. H. BOYER, Mgr. Equip. Division 


CHARLES DREIFUS CO. 
12 S. 12th Phila. 7, Pa. 
Phone Bell-Walnut 5050 

























































load 
i—quadruple with swivel 
hook, Cap. 30 tons @ 38’ radius, 15 tons @-57’ 


504, 23-8” mast, 
50’ boom. Cap. 4 tons @ 28° radius. 


PARTIAL LIST ONLY — SEND FOR NEW STOCK LIST — JUST PUBLISHED 


All this equipment is owned by us and may be inspected at one of our plants, 





















Std. Ga. 






























complete with 


SEARCHLIGHT SECTION 


ENTERPRISE 
DIESELS 


Quan. HP Model RPM KW 
7. 450 Enterprise DSG-6 450 
2 430 Enterprise DSG-6 450 

2 1600 General Motors 16-278A 720 

=| S00 Fairbanks Morse Type Y 257 

2 240 Buckeye Mode! 80 600 
2 150 General Motors 3-268A 1200 
2 150 General Motors 3-268A 1200 

2 90 General Motors 6-71 1200 

2 90 General Motors 6-71 1200 

* New 


** One plant consisting of three units, Le. 65, 
and 200 KW 


DIESEL MOTORS CORP. 
Port Washington, N. Y. 
Port Wash. 7-2000 


CRANES & LOCOMOTIVES 


100 ton Baldwin diesel elec. locomo- 
tive 660 HP. New 1942. 

100 ton Alco diesel elec. locomotive 
built 1939. 660 HP. 

35 ton Ohio Type G_ locomotive 
cranes built 1943. Buda engine. 

50 ton Whitcomb diesel elec. loco- 
motive new 1942. First class shape. 


MISSISSIPPI! VALLEY 
EQUIPMENT CO. 
501 Locust St. St. Louis 1, Mo. 


FOR SALE 


7—Terra Cobra Scrapers, 150-HP Cummins 
engines. These machines new 1946-1947. 
Less than one year work. Latest Im- 
provements including cabs, 12-c.f. air 
compressors and 24-V generators, drive 
chains enclosed. All overhauled and 
appearance like new. Will sell in lot 
or separately. 


All above subject to prior sale and 


F.O.B. St. Paul, Minn. 
Terms can be arranged 


Address 
R. M. Knox—B. S. Crooks 
424 Endicott Bidg. St. Paul, Minn. 


SURPLUS BARGAINS 


1—!5 KW International Diesel Generator 120-240 v 
60c radiator, instruments like new $1600 
i—t5 KW Hill Diesel Generator 120-240 v 60c 

radiator, instruments new never run $1600 
5—15 KW Onan-Ford Gas Generator 115 v 60c re- 
conditioned, good condition $550 
2—600 HP Washington Marine Diesel, 277 rmp. all 
component parts and spares. New, export crated 


7, 

1—1440 HP GM, Model 16-278a complete with re- 
verse gear, compressor, etc... $12,500 

2—Superior Diesels MR&, 200 hp 1200 rmp Twin- 
Dise 3to! red, gear with props. Condition — 
pair $6,000 

4—Westinghouse Reduction Gears, 2tol, for igo 
HP Diesel, New. Never used $3,500 
Large fot of pumps, exhaust fans, DC Motors, 
switchboards, etc. We have equipment off over 
35 LCIS LSMS LSTS 


WOOLDRIDGE COMPAN 


Y 
Box 44 Phone 2-2283 
JEFFERSONVILLE, IND. 


FOR SALE 


1—N. W. Shovel 
1% c.y., Diesel New, never been used. 


A. V. WILLIAMS 
Box 145, Baltimore 20, Md. 
Phone: Essex 1312 


CLEARANCE 
SALE 


BUCKEYE TRENCHERS 


BUCKEYE C-15, Ladder type with cast 
buckets. rooters 20° Deep. 42” wide. 
Twin City 4 cyl. motor. Machine in new 
condition, will stand rigid inspection. 
F.0.B. cars $5,250.00 
BUCKEYE C-10. Perfect condition. Dig 
14° Deep 30” wide. Twin City 4 
cyl. motor. Ready to work. 
F.0.8. cars $3,750.00 
BUCKEYE MODEL D_ BACKFILLER, 
with scraper blade, Waukesha motor. 
Ideal for backfilling trenches. 
F.0.B. cars $1,750.00 


GARGARO CO. Contractors 
40 E. Seven Mile Rd. Detroit 3, Mich. 
Phone: FOrest 6-0700 


Caterpillar 


Diesel Engines 
Model D-13,000 and D-8800 


Complete - Very few hours 


JULIUS HEBENSTREIT, INC. 
56-15 58th St., Maspeth, L. I., N. Y. 
Tel. Davenport 6-1461 
Cable Address: Habenjul New York 


FOR SALE 


SURPLUS EQUIPMENT 


10 Allis Chalmers, HD10 tractors, like new. 

5 Buckeye Shovel cranes, Model 70. 

5 P & H model 255A and 155A. 

1 MC4 Lorain truck crane. 

1 MC3 Lorain truck crane. 

3 D7 Cat. dozers. 

3 Case rubber tire farm tractors. 

3 Lima paymaster, %-yard combination 
shovel and crane. 


For prices, etc., please write to 


FRANK TESTA 


925 Citizens Bidg., Cleveland 14, Ohio 
or telephone TOwer—1-0558—1-0559 


S@ yd. Byers pullshovel-crane, new 1948 
Byers Bearcat Jr. Crane %@ yd. 
Conveyor 24” x 30’—portable. 
2 yd. Hayward orange-peel bucket. 
Pullshovel attach. for N.West 104. 

J. T. WALSH 


508 Brisbane Bidg. Buffalo 3, N. Y. 


FOR SALE 


34-E Koehring Dual Drum Paver $9,500.00. 
Located Near Memphis, Tennessee. 

% Yard Buckeye Shovel Attachment 
$750.00 Unused. Located Kenner, Louisiana. 


T. L. JAMES & COMPANY, INC. 


Kenner, Louisiana 


uaranteed 60 ro, 
UA JACKS 
samme tanan P 60 % of 
NTITUa LILLY 


in] 


September 1, 


WANTED 


WANTED 
Good Used Standard Gauge 


DIESEL-MECHANICAL and 
DIESEL-ELECTRIC 


LOCOMOTIVES 


All capacities 
Advise condition, location, and prices 


W-9749, Engineering News-Record 
520 N. Michigan Ave., Chicago 11, IL. 


Compressors Wanted 


STATIONARY - PORTABLE 
LARGE OR SMALL 


L. W. BAUER 
22 Barnett Street Bloomfield, N. J. 


DETACHABLE ROCK BITS 
and DRILL STEELS 


IR and Timken. Advise sizes, quantity, con- 
dition and how packaged. 

W-9700, Engineering News-Record 
330 W. 42nd Street, New York 18, N 


WANTED 


SINGLE or DOUBLE PUMPCRETE 


with pipe, bends, and accessories. Must be 
A-1 condition. Quote bottom price. 


ROBERT R. ANDERSON COMPANY 
4550 West Patterson Ave., Chicago 41, Ill 
Telephone—SPring 7-232 


WANTED 


One or Two—1'%2 cu. yd. 3-Blade 
Heavy Orange Peel Buckets with back 
plates and double chains. 


W-9797, Engineering News-Record 
330 W. 42nd Street, New York 18, N. Y. 


WANTED 
Used 60 HP Vertical Boiler 


Must be in first class condition, not over 48” dia. 
and allowed 125 Lbs. Steam pressure. State age, 
full specifications, location, price. Contact 


UNION SAND & GRAVEL COMPANY 
Huntington, W. Va. 


Wanted—Good Used 
HYDRAULIC ANGLEDOZER 


Must be wide gauge. Either International TD- 
9 or Cat. D-4. State age, condition, where 
located and lowest cash price 


KEYSTONE CONSTRUCTION COMPANY 
Meadville, Pa. 


WANTED 
HYSTER TOWING WINCHES 
MODELS D8N—DIN 


W-9794, Engineering News-Record 
330 W. 42nd Street, New York 18, N. Y¥. 
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SEARCHLIGHT SECTION 








Available for Immediate Delivery 
Priced for Quick Sale 


USED MACHINERY 


1. Allis-Chaimers Tractor HD-7 #12051, std., 16” 
grousers, Baker Grade-builder, 325 #2218, rea 
mtd. pump, completely overhauled, same guar 
antee as new Vaeeeenmae $8,500. 

2. Allis-Chaimers Tractor WK , hew track 
18”, sprockets, idlers, Euclid S hyd. angle 








TRACTORS 

Cat. D4 with hydraulic bulldozer. 

Cat. D7 with straight blade and 0.D.P.C.U. 

Cat. D4 Traxcavator with | yd. bucket. 

int. TD18 angledozer biade, factory new. 

4—Cat. D-8-2U Series, DDPCU, st. blade. 

6—Cat. D-8-8R Series. DOPCU, st. blade 

'—Factory new Cat D-8 just rec'd. DOPCU. 
READY-MIX CONCRETE PLANTS 

400 bbi. Bulk Cement bin weight batcher. New. 

Two 100 ton 3 compt. aggregate bins. Complete. 

600 bbi. Bulk Cement Silo. 

Johnson 192 ton 3 compt. aggregate bin with 2 yd 






RELIANCE CRUSHING 


x0” Crushe 


PLANT 


Bucket Elevator 

17’ Rolle “en-—100 Ton Capacity Bin 
. Engine ‘ower Units 

16” Jaw Type Crusher—-25 hp.-440 V 
ph. -60 ey. 

















































HOIST 
Double Drum Skagit Gaso. Hoist, Model BU-140 
Capacity 490 @ 37 F.PM 
2 @ 12 F.P.M 



















3 Drum s 


























































dozer, blade 910", completely overhauled , am Skeleton Hoist and Attached Swinger weighbatcher, under car aggregate unloader and 
guaranteed .... : ‘ $3,500. Several 30 hp, Double Drum Lidgerwood Gasoline bucket elevator. 

3. American Grader, H6é = 48072, weight 9640 Ibs , Hoists i ; Heltzel 100 to 3 compt. aggregate bin with weigh- 
front end loader, full hyd. searifier, moldboard 3 Drum Electric Hoist—-125 hp. -220/440 vt.-3 ph batcher. 
10’, IH. gas engine 31 h.p., 6.50 x 20 front Sones. 115002 @ 300 F.P.M.—with attached SHOVELS—CRANES—DRAGLINES 
t 12.00 x j8orear, new; cos’ Swing 






Manitowoc Model 3500 Diese! Shovel, 2 yds. 


































































































































$4,240. . aa .. $3,000. sa ne Fs _ , a Page 621S Dragline, Diesel, 6 yds., 135° boom. 
4. Austin-Western Grader, ) 1340, tanden NEW WIRE ROPE BLOCKS Buc-Erie 37B Diesel Crane, 100’ boom, 35 tons. 
“ drive, canopy to Buda gas 18” Single 20 Ton with S. Shackle 5.00 Lorain Model 82 Diesel Shovel, 2 yds. 
engine, 7,00 x , 9.00 x 24 rea 18” 3-Sheave 30 Ton with Shackle oo Lorain Model 820 Diesel Crane, 40 ton cap. 90’ bm. 
dual tandem tires, good ws -++++$2,500. LX” 4-Sheave 30 Ton with Shackle 75.00 P&H Model 1055 Diesel Dragiine, 80° boom. 

5. Caterpillar Tractor Js =11H9638, new track =32 Drop Forge Hooks, New 2.00 Lima 1201 High Lift Diesel Shovel. 
with Cat. PCU 9R-645 and Le Tourneau cable r P&H Model 1055 High Lift Shovel, Buda Diesel 
dozer, good Jane $9,800 : > 7 oe Northwest 80D 2', yd. Diesel Shovel. 1946. 

6. Chicago-Pneumatic Compressor, 105 = 00st 27E RANSOME PAVER Can nee 2 76. Dieser Shove. New Feb. 1947. 
mounted on four pneumatic-tired wheels, ex ft cater ars th boc < “ke uc-Erie + 6 to 10 yds. Elec. Shovel. 

GUI. os cceccccs cs are ee Ee a vee Buc-Monighan 6 to 8 yds. Diesel Dragline. 

7. Gar Wood Scrapers (two), two-wheel hyd., 5 ‘ , P&H 1055 Dragline. Buda Diesel engine, 4 yd. 
yd. capacity, cost $2,600. new, one New, one Buc-Erie 120B 4 to 5 yds. Elec. Dragline. 
demonstrated 3 days $1,500. ea. DERRICKS Lorain MC4 Moto-Crane. New 1943. 75’ Boom. 

8. General Excavator Power Shovel, =1462, % 1—Lambert Steel Guy Derrick, mast 115’: boom P&H Model 255A 18 ton Truck Crane. 
yd : sites epren tate anv secs SRMG0. ’ with 20’ Steel Bull Wheel, Capacity: 10 GRADERS—TRANSIT MIXERS 

9. Hercules Roller, model 1010 nena so » Flat Boom, 20-Ton 50’ Radius ROAD FORMS—FINISHERS 
36,000., lke new . 


59300 mplex 


Leverage Pipe 
Pull Jacks wit te 


B-G Model 879 Asphalt Finisher with extensions. 
» 4” Jaws & 


Koehring longitudinal Finishers 20-24 ft 

3 Caterpillar 12 Patrol Graders. 9K Series. 

3 Galion *‘101"' Motor Patrols. Excellent. 
Adams 412 Motor Grader with scarifier 


kip, mounted on 
new $1,250 
0-45 $1101, 

moldboard 
0 x 18 new 





10. Jaeger Mixer, 148, with power 
four pneumatic-tirec el 
it. Trojan Utility 
weight 11,000 Ibs., hyd. sca 
10’, IH. gas engine, 40 h.p 































PUMPCRETE 

































































. > . it . ¥ , Austin Western Model 99M Auto Patrol Diesel. 
lode Single rete 00 
tront tires, 11,00 x 8 new rear tires, like Mod : ae Rirzge oe Se ere 2 Ransome 3 yd. Transit Mixers Hi- Discharge. 
lew, cost new s - b a ae Te? tn on? aeger b ansit ‘ built . 
12. Westinghouse Generator Set, powered by Buf Koet a ‘ . oa ‘Tow rs, Buckets and Hop 2 Jaeger 3 ed Transit Mixers on “GMC. trucks 
falo t RA gasoline engine +206, 6 cyl, At Le eee - , : 
gen, 100 KVA. 480 volts, 120 amp. 3 phase, 60 , bre oe ee STRENCHERS abi 
cycle, 1200 rpm, used 200 hours $2,500. Gasoline Engines of all types. 






Cleveland Baby Digger Model 95, New 1943. 
Buckeye Mod. 120, Cap. 24” to 30”. 12 ft. deep. 
Barber-Greene Model 44C. Excellent condition, 
Buckeye M-i2 capacity 18’ to 7 ft. 

ASPHALT PLANTS 
Masden 3000> capacity. Complete. 
Cedar Rapids ‘‘Speediine’’. Complete. 
Cedar Rapids Model B. Complete. 

Barber-Greene Model 848 ‘‘Travel Plant’’. 
Barber-Greene 842 Portable Utility Plant. Complete 
STIFF LEG AND GUY DERRICKS 

American stiff leg 40 to 50 tons 80° boom 
American Terry Steel stiff leg 100 ton 75’ boom. 
American 20 ton stiff leg 90° bm. 

American 15 ton stiff leg 65° boom. 

Wiley Mod F. stiff leg 60° bm. NEW 

Ketler 25 ton steel Guy 100’ mast 90’ boom. 
Terry 22 ton Guy Derrick 115’ mast 100’ boom. 
ROCK CRUSHING & SCREENING PLANTS 
Rex. 160-180-190-200 with fittings. 

Cedar Rapids Junior Tandem plant. New 1947 
Pioneer Model 56 Portable Crushing Plant. 
Cedar Rapids 2-A Portable Crushing & Screen- 


_ PUMPCRETES 
Cedar Rapids Portable ‘’Pitmaster’’. Complete. 
RICHARD P. WALSH CO. 


30 Church St. New York 7, N. Y. 
Cable RICHWALSH COrtiandt 7-0723-4 





CONTRACTORS SALES COMPANY, INC. 
908 Center St. Green Island, Troy, N. Y. 
ARsenal 3-5420 


ELECTRIC WELDERS 


300 Amp. Wilson Hornet Electric Motor Driven 
Welders 





























COMPRESSORS 

210 cu, ft.—Two 

15 eu, ft.—Two 
line 

315 cu. ft.—Three-stage Worthington, Gasoline 


e Gardner Denver 
Chicago Pneumatic, Gaso 



















FOR SALE 


One or more at $300 each: 


New Army Surplus cable operated bull- 
dozer blades for Caterpillar Model D-7s, 
complete with front A frame with built-in 
radiator guard, trunnion mounts and all 
necessary parts to put on a bare Tractor. 


SACRIFICE 


2—Reconditioned late Model D-8 Cater- 
pillar Tractors, 8R Series, equipped 
with DDPCU’s and cable operated 
angledozer blades. $12,000 each or 
will lease. 


DANBURY MOTOR EXCHANGE 
P. O. Box 1017, Danbury, Conn. 
Phone: 2344 or 3240 
























HOT AIR HEATERS 
Hermon -Nelson—250,000 BTU per hr. 












GASOLINE PUMPS 


to 6”-—Self-priming centrifugal 
” x 4” Carter cent. fuel oil pumps. 







































ABERTHAW COMPANY 


133 Southampton Street 
Boston 18, Mass. 
Phone Highlands 5-6700 
































WHOLESALE 


a BOILERS Wee 7N: 


NEW OR REBUILT 10 to 1000 H. P Rebuilt Northwest Model 25 
ELKIN cree. BAS NEW-USED Truck Crane mounted on 10- 

















































1, RECONDITIONED wheel Mack complete with out- 
3 riggers. 
j FOR SALE Steam, Gas and Electric 
j SHOVELS ‘ TRACTORS r CRANES Power Equipment SALE or RENT 
h sue DMT etkeen cares ana elation pReircrinc esis os HODGE & HAMMOND, INC. 
clamshell buckets, Noists, cranes. All equipment 507 FIFTH AVE., NEW YORK CITY 1100 E. 156th Street 
b n in ar a ° 
may ee SOHN J. SHANAHAN INC. arcane fas New York 59, N. Y. 
17 Electric Ave., Brighton 35, Mass. 





















FOR SALE CHEAP 


2—New D-13,000 Caterpillar Diesel Engines. 125 
H.P. Complete with Clutches and Pulley-drives. 

i—Schramm Diesel 315 cu. ft. 2 stage compressor, 
pneumatic tires, new 1947. 

i—LeRoi Diesel 315 cu. ft. 2 stage compressor, 
pneumatic tires. new 1946. 


HARRY C. LEWIS 
899 East Grand Street Elizabeth, N. J. 


FOR SALE 
ELECTRIC DITCHER 


with pile driver clam shell and ditcher 
attachment mounted on flat car. 


FRANK M. JUDGE & COMPANY INC. 
7010 Empire State Building, New York City 


CRANES & HOISTS 


for Manufacturing and 
Construction 


N. B. PAYNE & CO., INC. 


105 W. 55 St. New York, 19 
Telephone Circle 7-6730 


























































MODEL 160 PUMPCRETE 
FOR SALE 


Model 160 Pumpcrete together with over 800 feet 
of pipe and fittings. Equipment only 1‘ years old 
and has pumped small amount of concrete. 

Priced right for immediate disposition and can be 
purchased on rental 


Bass Engineering & Construction Co. 
Birmingham, Michigan Telephone: Birmingham 519 


PAVERS 


2—REX Model 34E Dual Drum Pavers. 
Model Duomatic, Powered with 6 Cylinder 
Gasoline Engine, Rex Mechanical Man, 
Batchmeter, 35’ distributing Boom. Serial 
Nos. GG-165 and GG-126. 


FURNIVAL MACHINERY CO. 


54th & Lancaster Ave., Phila. 31, Pa. 














MODEL 160 SINGLE PUMPCRETE 


With Remixer, 350 ft. 6 Pipe, Bends, 
Accessories. 


All A-1 Condition—Attractive Price 
NIXON MACHINERY & SUPPLY 


COMPANY, INC. 
1300 Carter St. Chattanooga, Tennessee 
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SEARCHLIGHT SECTION 


SURVEYING INSTRUMENTS 


USED e REBUILT « SALE ° RENT « REPAIRING 















TRANSITS AND LEVELS 


New or Rebuilt 
Sale or Rent 


Headquarters for RE- 
PAIRS — any moke — 
Facto Service. We 
will also buy your old 
instruments of take 
them in trade. 

A complete line of En- 
gineering Instruments 
and Equipment for field 
or office. write for catalog N.R.-99. 


WARREN-KNIGHT CO. 


Manufacturerea of Sterling Transite and Levels 
136 No. 12th St., Philadelphia 7, Penna. 


QUICK ACCURATE SIGHTS with U. S. ARMY 


U. S. ARMY TYPE SIGHTING LEVEL| LENSATIC 
Precision instrument for preliminary survey. COMPASS 


Simple and easy to use. ideal for builders, car- 

penters, masons, plumbers, contractors, etc., | Accurate and depend. 
for laying drains, road building, foundations, | 2>!e. Dial marked 0 
contour farming, has thou. | t@ 360 degrees. Avoid 
sands of uses. Comes with in. | the dangers of misdirection. Comp. 


SS “un Used—Not Abused. 
SS _ PRICED 
“Sad, PEG? $7.85. $759, $4.85 

. Ship. Chg. iS¢ Ext.Ea. | Ship. Chg. i5¢ Ext. 


SEND CASH CHECK OR MONEY OROER—SORRY WO cou 
scene = 


J. JACOB SHANNON & CO. | 4 
214 WM. TWENTY-SECOND ST., PHILA., 3, PA. 
“The Oldest Equipment House in Philadelphia” 


































































SPECIALIZED REBUILDING 
WANTED age 





INSTRUMENT REPAIR 
BY CRAFTSMEN 






CIRCULAR GRADUATING WORK ween neni NID hy ra 


Our new graduating engine permits pre- ead li Sct tiie atid 
cision circular graduation with accuracy 
petal . MICKERSON - 


greater than heretofore commercially avail- 
La Te) 


able. Let us bid on your requirements for 
REPAIR—all makes@Q@f./) 
SELL—new and used (A Rape 
RENT—near new 
——— 


any scientific instruments, on all metals 
GRINER & SCHMITZ 


and glass. 
THIS IS ANOTHER REASON WHY YOUR 

3012 McGee Trafficway 
KANSAS CITY 8, MO. 




























REPAIR WORK SHOULD GO TO BRUNSON 
TRANSITS — LEVELS 
All Makes 
© Repaired © Rebuilt 
© Parts Supplied 
All Work Guaranteed 
Rented—Sold, new or used 

Patented Brunson Ball Bearing { | 
Base installed on any inatrument ee 
gives “longer lasting accuracy’’ F 
BRUNSON INSTRUMENT CO., INC. 
1405 Wainut St. Kansas City 6, Mo. 
















Our craftsmen have a completely 
equipped department fully able to ac- 
commodate the repair of all makes of 
transits, levels and measuring tape. 
Work includes thorough overhaul, clean- 
ing, oiling and adjustment 




























Precision work guaranteed. 


DAVID WHITE COMPANY 


317 W. Court St., Milwaukee 12, Wis. 


FOR RENT 


Additional For Rent Ads on page 455 














a 


990090000990 0000000 


FOR RENT 
New and almost new 


Manitowoc Speedcranes 
60 ton—22 cu. yd. capacity Combination 
cranes, dragline and clamshells, cater- 
pillar mounted—diesel powered. Reply 
FR-8967, Engineering News-Record 
330 West 42nd Street, New York 18 N. ¥ 


FROM STOCK 


Brand New & Rebuilt 


TRANSITS 
& LEVELS 


Fully equipped mod- 
ern shop—all makes 
and models repaired 
— all work guaran- 


i Rent with Purchase Option 


Midwest ln oe E. Gurley PAVI NG EQ UIPMENT fy 


Forms, Bins, Finishers, Pavers, etc., etc. 
NATIONAL BLUE PRINT co, DRAVO-DOYLE COMPANY 


210 S. Canal St. Chicago (6), tl. ¢ 2601 Preble Ave. Pittsburgh 12, Pa. 


GURLEY 


SURVEYING INSTRUMENTS 
NEW @ REBUILT 





Replace your platinum wire or spider 
web reticle with the exclusive new 
Gurley glass reticle 





Patterns to suit every surveying need 


WwW. & L. E. GURLEY 
Union Piaza, Troy, New York 


990995900 OOOOOOOOOO 





| 
Ie 










ALL MAKES 











Notice to Advertisers 
TRANSITS Because of the Holiday, Labor Day, 
and LEVELS September 5th, the “Searchlight” pages 


Immediate deliv- 
ery on expertly 
rebulit, well- 
known makes. All 
makes of instru- 
ments repaired. 
Work guaranteed 


of the 


SEPTEMBER 8TH ISSUE OF 
ENGINEERING 
NEWS-RECORD 


clone press earlier than the usual 
~ ‘eloaing time 


Vim NA To The < yperation of advertisers is solic- 


f > r instruments of ony mok ted in forwarding new copy, or changes 
hes Snes a b oiistsce td i. of ain to reach us accordingly 
head pepeeedied MAE intial ie FINAL CLOSING TIME 
WORLD'S FINEST SURVEYING INSTRUMENTS Display and Undisplayed Ads 
PEM tS aes PHILADELPHIA, PA. eh Friday, August 26th 
GURLEY REPRESENTATIVES c. t. BERGER & SONS, INC. PROPOSALS 
37 Williams Street, Boston 19, Mass. Thursday, September Ist 


E-BUILT 

EPAIR up 
ENT 

EAL EXPERTS 


69 Dey St., New York 









Write for used 
instrument list 
today 



























September 1, 1949 © ENGINEERING NEWS-RECORD 



















































FOR SALE 


COAL STRIPPING SHOVELS 
& EQUIPMENT 


1—Marion Electric Shovel Model 151M, 5 cu. yd. 
bucket, 45’ boom, 33’ stick, also standard boom 
38’ with 6 cu. yd. bucket, excellent condition. 


2—54B Bucyrus Erie Shovels, 2 cu. yd. buckets, 45’ 
boom, 32’ stick both less than one year old. 


i—New 7 cu. yd. Page dragline bucket. 


i—4 cu. yd. Esco Coal loading bucket for Model 
80 Northwest Shovel. 


i—3 cu. yd. Esco Coal loading bucket fos 2 cu. yd. 
Lorain Shovel. 


2—2'2 cu. yd. Esco Coal loading buckets for Model 
6 Northwest Shovels. 


i—2 cu. yd. Daniels Murtaugh Coal loading bucket 
for 1% to 2 cu. yd. Lorain Shovels. 


Also numerous dozers, graders, locomotives, drills, 
brooms, etc., adaptable to coal stripping and con- 
struction work. 


For further information contact 


B. PERINI & SONS INC., 
Box 138, Middlesborough, Kentucky 


Telephones 464 and 465 





SHOVELS - DRAGLINES 


NORTHWEST Model 25 Shovel, Int. Diesel 
Engine. Serviceable as new. 


LORAIN Model 82 Shovel, D-13000 Power 
Excellent condition 


P & H Model 810 Dragline, 80 ft. boom. 
4 yard Hendrix Bucket, Atlas Engine. 
Excellent Condition. 


P & H Model 775 Dragline, 77 ft. boom, 
Atlas Engine, 3 yard bucket. Rebuilt 
condition. 

EXCEPTIONAL PRICES FOR QUICK SALE 


NIXON MACHINERY & SUPPLY CO., 


INC. 
1300 Carter Street, Chattanooga, Tenn. 
















Winch Trucks, Construction 
Trucks With Utility Bodies 


We have 20 Fords and Brockways with 
transmission winches and derricks that 
were formerly used by the Telephone Co. 
They are in extra good mechanical con- 
dition and are suitable for Electrical Con- 
tractors, Tree Work or many other lines 
of Construction. 


Prices range from $400.00-$750.00 


WARREN E. McCARTHY, Inc. 


241 Mystic Avenue Medford 55, Mass. 
Tel.—MY stic 6-7346 


GRADERS 


3—ROME GRADERS, Model 404, Tandem Drive, 
New in February 1947. Hydraulic Control, powered 
with a 104 Brake H.P. 6 Cylinder Diesel Engine 
Power 4 Wheel Brakes, Scarifier included. Serial 
Nos. 404-791, 404-788, 404-790. 


FURNIVAL MACHINERY CO. 


54th & Lancaster Ave., Phila. 31, Pa. 






TRUCK CRANE 
Byers Truck Crane (Model 604-BB) 34 yard 
30 ft. boom with inserts to 50 ft. 
Electric starter, capacity 10-12 tons 
Mounted on 10 wheel Mack Truck with electric 
starter 
2 front tires 10:00 x 24—12 ply, excellent 
8 rear tires 11:00 x 24—1I2 ply, excellent 
Price—$6800.00 F.0.B. New Haven, Conn, 


NEW HAVEN STEEL COMPANY 
420 Boulevard, New Haven, Conn. 






FOR SALE 


D6 CATERPILLAR TRAXCAVATOR 


1% bucket, 1800 hours. Machine in ex- 
cellent condition. Undercarriage com- 
pletely rebuilt. Price—$8,000. 

R. C. KROECHER 
11 Ist Place Garden City, L. I. 
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SEARCHLIGHT SECTION 





Se ss PIPE SIZES 
Ye''to 24” standard weight, 
extra heavy-hydraulic 
(limited stocks up to 60”) 


STRUCTURAL PIPE FOR 


Foster maintains complete equipment for: 
e CUTTING e BENDING 
® THREADING e WELDING 


NEW AND STRICTLY FIRST CLASS USED PIPE 


L. B. FOSTER CoO. 


ELSES MEL Sa ol 


FOR SALE 


CAST IRON PRESSURE PIPE 
FITTINGS and VALVES 


ALL Sizes, and Kinds—Bell and Spigot— 

Bell and Beli—and Flanged Ends. Also 

Cast Iron Soil Pipe and Fittings—Cast Iron 
Culvert Pipe 


— IMMEDIATE DELIVERY — 
PHONE—WIRE—WRITE 


TAGCO INC. 
111 FRONT ST. 
Hempstead, Long Island, New York 


Phone Hempstead 2 { a 










LIQUIDATION SALE 
Cat. D-7 DPCU Cabledozer undercarriage, Blade 
and Motor Kit, all new. 

i'q cy. Link Belt Crane—Diesel—65’ Boom—F air- 
leads, Tagline, Digging Bucket. No hours on 
machines since completely overhauled. — 

°47 “2 Ton INT. Pick-up Truck, low mileage. 
i—Bucket Bale Sheave (new) for 37B 

BARGAIN PRICES 


NEDCAR EXC. CO., Rm. 1514 
15 WM. ST. N. Y. (5) N.Y. Hanover 2-9194 





TEXTOLITE TUBING 


Equivalent NEMA Grade XX Rolled 
Phenolic Laminated Tubing. High dielec- 
tric strength, low power factor, high in- 
sulation resistance. Light in weight, 
structurally strong, chemically inert. 
Manufactured for the Government by 
General Electric and now surplus. 
Offered either with plain ends, or 
threaded and coupled with couplings of 
like material. Priced at a low fraction 
of original cost allowing use as piping. 
Size 4 9/16 ID with '4" wall. A free 
sample of material with additional in- 
formation on request. 


IRRIGATION DIVISION 
VEG-ACRE FARMS 


Forestdale, Mass. 


















BENDING & 
WELDING & 


RAILINGS, FENCES, 
AWNINGS, COLUMNS 
























































WROUGHT 
Steel Pipe 
FITTINGS 
VALVES 
BOILER 
TUBES 


ALBERT & DAVIDSON 
PIPE CORPORATION 


2nd AVENUE. .5Oth-SIst STREET 


oS BROOKLYN 32, N. Y. ® 
Windsor 9-6300 





































S77 Sizosin Slow N 


vl 
| 






ee 


GREENPOINT 
8 


ogqart ard Stagg Streets 8 














iJ 
RON < PIPE CO.INC 
ern 


nn NY 





EXCAVATORS 


priced for quick sale 


BUCYRUS ERIE 44B 2 yd. 

KOEHRING 703 13% yd. 

LINK BELT SPEEDER K370 
1 yd. 

P & H 655A 112 yd. 

SHOVEL FRONTS 

(1) P&H 655A 


(1) Northwest 78-80D 
RAYMOND TOMASSI 


3031 N. 16th St. Phila. 32, Pa. 
Sa 2-1199 








































SEARCHLIGHT SECTION 


FOR SALE 


9—New surplus Cleveland 102-A rotary 
air drills Ea. $50. 


1—ROSS 19-HT fork lift 3-ton cap. $3250. 


1—LINK-BELT indust. crane. solids, 6- 
ton cap., 12°-20° boom $2950. 


1—TRACKSON swing crane on IHC 
T-9 $4500. 


ROAD BUILDERS EQUIPMENT CO. 
McMillan & lowa Sts., Cincinnati 6, Ohio 


Special - HOISTS - Special 


UNUSED SURPLUS 
— ‘CLYDE Steam 8'4 x 10 3 Drum w/Stewer. 
“SKAGIT” Model BU-140 2 Drum, 4 Speed 
= TSKAGIT” Model BU-100 2 Drum, 4 Speed 


ns. 
— “SKAGIT” Model BU-30 2 Drum, 4 Speed 
* Model BU-30 3 Drum, 4 Speed 


ss ‘OK. CLUTCH” Model BD-60 2 Drum. 
5—"CHRISTIAN’ Model 31900 2 Drum. 
Line Pulls 7.000 Ib. to 233,000 tb. 
Contractors Type Suitable for Construction, Drag 
Scraper, Slackline Scraper, or Logging. 

OE R Ric Powered 


RICKS - 
Guy & oe mee 50 Ton Capacity 
BOYE & TINKLER CO. 
2590 Oakdale Ave. San Francisco, Calif. 


FOR SALE 

i—44B Bucyrus-Erie Shovel 2 yd. Buda diesel 
engine 

i—Koehring Dumpter, gas, W55. 

i—Koehring Dumpter, Diesel powered, D-W-60. 

i—Cletrac Dozer, Model FDLC, Buckeye double 
drum cable. 

Fullerton & Hontz Contracting Co. 
608 Thompson St., Clearfield, Pa. 

Phone 5-4494 or 5-5133 


We do a Nation-Wide business in 


useo STEEL SHEET PILING new 


RENTED SOLD BOUGHT 
114 pes. 43 to 17 ft. Carn. MZ38—Ohio 
77 pes. 70 ft. Beth. DP2—New Jersey 
68 pcs. 60 ft. Inland 122—tIlinois 
196 pes. 35 ft. Carn. M1 16—Nebraska 
59 pes. 32 ft. Beth. DP2—Connecticut 
Other lengths & sections at various locations 
Nos. 0, |, 2 Vulcan Pile Hammers and Driving Rigs 
No. 7 983, 10B3, 11B3 MeKiernan pile hammers 
Nos. 400 and 800 Vulcan Pile Extractors 
50-C and 80-C Super Vulcan Pile Hammers 


All sizes Pile Hammers & Extractors for Rent 
Regardless of location of your job, wire or write 


MISSISSIPPI] VALLEY EQUIPMENT CO. 


509 Locust St., St. Louis, Mo. 
“WE BUY STEEL PILING FOR CASH” 


FOR RENT 


STEEL SHEET PILING 


CANDLER AND BASS 


Birmingham Theatre Bidg. 
Birmingham, Mich. 


FOR SALE OR RENT 
326 PCS. ZP-32—24 to 30 Ft. 
900 PCS. MZ-38—30 to 60 Ft. 
300 PCS. DP-2—20 to 27 Ft. 
1500 PCS. SP-4—40 to SO Ft. 
500 PCS. AP-3 & DP-2—30 to 70 Ft. 


R. C. STANHOPE, INC. 
60 E. 42nd St. New York 17, N. Y. 


FOR SALE 


Available after September 1, 1949 


1—Marion % c.y. 1942 Model 331 Backhoe 
attachment complete. 

l—Adams Grader, 1941 Model +303-H-371. 

1—Parsons Trencher, Model #25, Serial 


1560. 
1—TD 14, 1946 International Hydraulic Con- 
trol Bulldozer Serial #TDF-12512 TIIF. 


All equipment recently overhauled and 
in first class condition, attractively priced. 
Further details upon request. 


E. B. McGURK, INC. 


P. O. Box 2630, 355 Barbour Street 
Hartford, Conn. 
Telephone—Hartford 7-7106 


S. F. Mitchell, Pur. Agent 


FOR SALE WELDERS 


12—Westinghouse Flexarc Transformer 
Type, 300 AMP. 550/440 V. $175.00 
ea. Also one 200 Amp. at $175.00 
and one 625 Amp. at $325.00 


GUARANTEED 
WAR SURPLUS WELDERS 


FOSTER MACHINERY SALES COMPANY 
18800 Hawthorne Detroit 3, Mich. 
Tel. TW-1-0354 


FOR SALE 


i—Overhead Crane, 24’ span, 20’ runway, 31!’ sup- 
ports, Cap. 5 tons with Chisholm-Moore 2 ton, 
26° lift hoist $2000.00 
1—Pennsytvania tees 7A 24" x 10° ——— be 
00.u0 


rebuilt. 
ENGINEERED SALES 
Alamo Nat'l. Bidg San Antonio, Tex. 


FOR SALE 


STEEL SHEET PILING 
and H-BEARING PILING 


Large tonnage new “H” Beams for sale 
at mill price, f.0.b. Detroit. Also con- 
siderable tonnage of M-115 and “Z” 
sheet piling offered. 


CANDLER and BASS, Inc. 


Birmingham Theatre Bldg. 
Birmingham, Michigan 


WANT BUY 
ALL SECTIONS 
STEEL SHEET PILING 


DARIEN CORP. 
60 E. 42nd St. N. Y. 17, N.Y. 


MZ 38 SHEET PILING 
New & Used 


Priced for quick sale. Approximate) 
tons. Available immediately at bere, 
mouth, Ohio. 


McCARTHY IMPROVEMENT CO. 
P.O. Box 1288, Portsmouth, Ohio 
Telephone—Portsmouth 3772 


September 1, 


FOR SALE 


CONCRETE PLANT 


Concrete mixing plant consisting of three 
Smith tilting two yard mixers with five 
compartment aggregate bin, cement silo 
and elevator, weight scales, tank etc. 
Plant semi-automatic with electric controls 
on all operations. All above mounted on 
structural steel frame. 


Can be fospotted under operating condi- 
tions at McConnell = Dam, Moor Lake, 
int. 


ATLAS CONSTRUCTION CO. LTD. 


Westmount, Quebec 


RAILS-TIES 


TRACK ACCESSORIES 


TRACK ACCESSORIES 
Splice Bars Car Stops 
Bolts & Spikes Car Movers 
Tie Plates Derails 
Gauge Rods Bumping Posts 
Frogs & Switches Rail Benders 
Switch Stands Track Tools 


p From Ss Warehouses 


& Prompt Shipments 
& Fabricating Facilities 
&— Trackage Specialists 


ADDRESS THE FOSTER OFFICE NEAREST YOu! 


_L. B. FOSTER CO. 


‘ORK CHICAGO HOUSTON 
SBURGH SAN FRANCISCO 


NEW—RAILS—Relayers 


All sizes and weights. Also frogs, switches, 
spikes, bolts, tie plates, contractors’ and 
mine equipment carried in stock. 


M. K. FRANK 
480 Lexington Ave. 
New York, N. Y. 
Reno, Nevada 


Park Bidg. 
Pittsburgh, Pa. 
Carnegie, Pa. 


EVERYTHING FOR THE TRACK FROM 


SWITCH TO BUMPER 


«x. R. TIE PLATES 
Excellent Relay 


160,000 6'2” x 92” for use 
with 702 to 80> Rails 
50,000 7'2” x 10'2 for use 
with 85= to 115= Rails 


—— sure LY CORP. 


Lt ie eles 
BUFFALO 3, N.Y. 


EMPIRE BLOG. 
BIRMINGHAM 3, ALA. 


RAILS 


60 to 1002 Relay—20 to 45> New 
Complete with Bars & All Accessories 


W. H. DYER CO. INC. 


1859-X Railway Exchange Bidg. 
St. Louis 1, Mo. 
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Polk, Powell and Hendon 


Enginecrs—-Consultanta 
Harry H. Hendon— 
Hugh A. Powell 


De Leuw, Cather & 
Company 
CONSULTING ENGINEERS 


Transportation, Public Transit and 
Traffic Problems 





Water Systems, Sewers and Sewage 

Treatment Plants, Steam and Hydro Industrial Plants Grade Separations 
Plants dams drainage industrial Railroads Expressways 
bulldings, municipal planning reports Subways Tunnels 


plans, est 
pervision 


imates and construction su Power Plants Municipal Works 


150 North Wacker Drive 
Chicago 6, IL 
79 McAllister Street 
San Francisco 2, Calif 


: : 
Harza Engineering Co. 
Palmer and Baker, Inc. Consulting Engincere 
L. F. Harza 
Consulting Engineers E. Montford Fucik Calvin V 
: Hydro- Electric Power Projects 
For Problems of Transportation 


F Transmission Lines, System 
Subaqueous Vehicular Tunnels ment, Dams Foundations 
Rock Tunnels 


Structures, Soil Mechanics 
Utility Tunnels 100 W. Madison St Chicago 6, Mm 
Bridges 


Grade Separations 

Highways 

Airports 

Traffic Studies 

Parking Problems 
Waterfront & Harbor Structures 


Mobile, 


620 Chamber of Commerce Bldg., 
Birmingham 3, Ala. 








Davis 





Manage 
Harbor 


Hazelet & Erdal 


Consulting Engineers 


Fixed and Movable 
Bridges 


Designs 
Alabama 


John S. Cotton 


Supervision 


Superhighways Investigations 


Industrial Bldgs Reports 
Consulting Engineer Airports Dams Surveys 
Hydroelectric, water supply irriga 
tion, and multiple purpose projects; 


Monadnock Block 
Dixie Terminal Bldg 
Heyburn Bldg 





flood and m control; river basin 
levelopment planning; dams and their 
foundations; tunnels marine struc 
tures; valuations; rates 

28 Brookside Dr., San Anseimo, Calif. 


Heron Engineering Co. 


Chemical. Mining. Industrial and Hy 
draulic Plants, Irrigation, Water Sup 
ply Power and Sewerage Systems 
rege Rockfill Dams Airports, Oil, 
s and Water Pipe Lines 

So. Acoma, Denver 14 


New Mexice 


Chicago 4, I 
Cincinnati 2, 0 
Louisville 2, Ky 


Pioneer Service 
& Engineering Co. 


Consulting and Design Engineers 
Operations Purchasing 
Steam Hydraulic Ga 
*ublic Utilities Industri 
1 Se. La Salle St 










Colorado 





Chicago 4 


Industrial Drilling 


Sargent & Lundy 
and Boring Corp. 


| ENGINEERS 





FOUNDATION RORINGS | rec cota ce nat na 
GEOLOGICAL SURVEYS Studies —Reports—Design 
P. O. Box 1266 46 E. Adams St Supervision 
Jacksonville, Florida Chica 








Patchen & Zimmerman 


Engineers 

Construction Plant, Cofferdams, Struc 
tures, Industrial Dams, Sew 
erage and Sewage Treatment Water | 


_ Interstate Engineering 


sulting Engineers 


Design and Supervision of Municipal 
Improvements 









, wi Water Works, Sewage, Drainage, Sur 
Supply and Treatment, Supervision a 
Surveys, Reports Foundation Borin 
Daniel Field Airport 1 1. Wir 
I ock Island, Tino 
4 eee Rock Island, Mlinois 





Jenkins, Merchant & 
Nankivil Consulting F 


Water Systems 
Flood Control 
Charles B. Burdick | veys 


Alvord, Burdick & 
Howson 





gineers 

Power De 
Airports, Tra 
Municipal Improvements, Sewer 





ment 
ie Sur 





age Industrial Plants. Recreational 
Louis B. Howson Donald H. Maxwell Facilities, Investigations and Reports 
Consulting Engineers 805 East Miller St.. Springfleld, Il 
Water Works Seweraxe Moore & Owen 
Weter Purification ‘Sewage Treatment | Water, Sewa Incineration Ref 
ater, Sewage icineration use 
Flood Relief Power Generation 
Disposal Airfields 
Drainage Appraisals Consists Wet & Bewset tabes 
ories vdustrial Wastes 
Room 1461 | tories Ir lustria ‘ eee re 
20 North Wacker Drive, Chicag | yase N. Delaware 8 Indianapolis 2 
xu 


Consoer, Townsend 


Boyd E. Phelps, Inc. 
& Associates 


Engineers 








Water Supply——Sewerage—Flood Con Water Supply and Purification 

trol & Drainage Bridge Expre Sewage and Industrial Waste Treat 
Highways—Paving—Power Plants, A , ment 

praisals Reports — Traffic Studies Power Airfields, Reports 





ports Investi 


Appraisals 
East Ohio St., Chicago 11, Illinois 622 


» Franklin St., Michigan City, Ind 


Chas. W. Cole & Son 


Sewerage 








Greeley and Hansen 


Engineers SewageTreatment, Industrial 

















. . . . Wastes, Water Supply, Water Treat 
beac ane Bs Tre rece ment, Airports, Industrial Buildings 
Flood Control, Drainage, Refuse Ches. W. Cole, Gr. Chas. W. Cole, Jr 
Disposal is Ralph J. Bushee M. J. McErlain 
tsposs Wilber H. Gartner 
220 8, State Street, Chicago 4 220 W. LaSalle, South Bend, Ind 


Stanley Engineering 


Economy Company, Consulting Engineers 


The service of the Consultant 





Airports Drainage Electric Power 
can usually be an economy in Flood Control Industrial Rate 
it t . Studies Sewerage Valuations 
coping with your most intricat Water Works 
problems, | Hershey Building Muscatine, la 
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AL SERVTPGES 


Additional cards on following pages 








Saxe, Williar & Robertson | Sverdrup & Parcel 


Consulting Engineers 


ENGINEERS ¢ CONSULTANTS Bridges, Structures and 
Industrial and Power 
neering 


Syndicate Trust Bidg., St. Louis 1 Mc 


we ae 


Consulting Engineer 


Reports 
Plant Engi 
Industrial Buildings 


Bridges - Structures 


Foundations 
Highway & Regional Planning 
Harbor Works « 


Reports « 











Port Development 
Investigations 


Dams 

Hydroelectric Power 
Flood Control 

9927 North 24th St. 
Omaha 11, Nebraskg 


120 West Hamilton St 


Baltimore 1, Maryland 


G. Douglas Andrews Associates Benjamin L. Smith ; 
Engineering Consultants & Associates 


General Engineering 


Engineers 
d Cons g Services 
and nsulting Services Investigations—Reports 
Valuations and Management Designs——Supervision—Valuations 
212 Washington Avenue . 





Towson 
Maryland 


Municipal Engineering and 
Baltimore 4 Public Utilities 


11 North Pearl St Albany 7, N. ¥ 


E. Lee Heidenreich, Jr. 


Consulting Engineer 
Quarries 
Crushing Plants 
Milling Plants 
Concrete Prod Design 

ucts Plants Appraisals 

7 Second St Newburgh, New York 





Whitman, Requardt 
and Associates Plant Layout 
Methods 


Engineers Consultants 


Civil Sanitary Structural 


Mechanical Electrical 


Reports, Plans, Supervision, Appraisals | Andrews & Clark 
1304 St. Paul Street 


Baltimore 2, Maryland CONSULTING ENGINEERS 


DESIGN—-CONSTRUCTION 


SUPERVISION—REPORTS 


Chas. T. Main, Inc. 


Engineers 





d Supervision of 
( ion for Industrial Plants 

Electrical, Steam an 305 East 62rd Street 
Hydraulic Engineering . © 

Investigations, Rep and Appraisal New York 41, N. ¥ 

Chamber of Commerce Bldg 

80 Federal St., Boston, Mass 


Metcalf & Eddy 


ENGINEERS 





Barker & Wheeler 








Water Supply Utility and 
Ir tigatior Reports Design Sewerage Ind ial 
Supervision of Construction Sewage Disposal Val ons 
and Operation Power Syster Reports 
Management Valuation Laborat New York Cit 11 Park Place 
Statler Building, Boston Albany, N. ¥ State St 


Philip B. Streander Clinton L. Bogert 
and Affiliates Associates 


Consulting Sanitary Engineers Consulting Enoineers 


Water Supply, Treatment 





Distributior Water and Sewage Works 

Sewage, Sewage Treatment Refuse Disposa Ir ial Wastes 
Plans, Supervision, Reports Drainage Flood Control 
20 Tremont Street Boston &, Mas 24 Mad A New York N.Y 





Burns & McDonnell 
Engineering Company 
} 


Consulting Engineers 0th 
Water Works, Light and Power, Sew 
Reports, Designs Appraisals 
Rate Investigations 

Box TO88 Country Club P. O 

95th & Troost, Kansas City, 2, Mo 


Black & Veatch 


Consulting Engineers 


Bowe, Albertson & 
| Associates Engineers 
| 





Sewerage—Sew 


erage 





Hegway, 
1. Cont 


Buck, Seifert & Jos 


Consulting Engineers 


(Formerly Nicholas &. Hill Associates 








4706 Broadway Water Supply wage — Hydraulic 

Kansas City, Missouri Developments, Re s and Valuations 
Chemical and Biological Laboratories, 

° ve rk Cit 112 E. 19th St 

Sewerage Sewage Disposal Water New York 5 E » 

Supply Water Purificatior Elec 

trie Lighting, Power Plant Va 

Uations, ‘Special Investig L. Coff 





Reports and Laborator 


Consulting Engineer 





E. B. Black E re e 
A. P. Learned N. TT. \ Prestressed Concret 
F. M. Veatch J Bridges and Frames 
R. E. Lawrence 198 Broadwa New York 7, N. ¥ 


Harrington & Cortelyou 


Consulting Engineers 


Frank M. Cortelyou 
E. M. Newman F. M. Cortelyou, Jr 
Movable and Fixed Bridges of All 
Types, Foundations 


Christiani & Nielsen 


ENGINEERS 





and Related Struc Harbor We iges Foundations 
tures tri s "ower r 
1001 Baltimore Kansas City 6, M Rnduetrial: tl Power Plants 
Dams Tunnels Highwa Railroads 
Russell & Axon 0 Fifth A New York 1, N. Y 
Consulting Engineers Buenos Aires Rio de Janeiro Lima 
Geo. 8. Russell F. E. Weng : a ; ae 
re sonoome ee Montevideo Caracas Mexico Bogota 





Sewerage Sewage Dis 5 n T 

posal, Industrial and Power Plants Parts, Landen the anaes 
Appraisals Stockholm Oslo ¢ 
108 Olive Street Municipal Airport 
St. Louis 2, Mo. Daytona Beach, Fla 





Cape Town Bangkok 











oe ee ee ee ee 


Ge hMeleeelile (ae meeny 


Bowe, Albertson & 
Associates Bnagincers 


Water Supply refiwincetion 


7 ar 
110 William St., 3082 Kings ww 
New York 7, N. Y. Fairfield, 


Buck, Seifert & Jost 
Consulting Engineers 


( Formerly Nicholas 8. Hill Associates) 
Water Supply Sewage Hydraulic 
Developments, Reports and Valuations. 
Chemical and Biological Laboratories. 
New York City, 112 E. 19th St. 


tates, 


Christiani & Nielsen 
ENGINEERS 


Harbor works - Bridges - Foun- 
dations - Industrial Buildings - 
Power Plants Dams Tun- 
nels - Highways Railroads 


3 Fifth 
ee A 
J 


Ave., New York 1, 
Buenos Aires Rio de 
Janeir Lima Montevido 
Caracas Mexico Bogota 
Hague 
Stockholm Oslo Copenhagen 
Cape Town Bangkok 


Coff 


Consulting Engineer 


Paris London The 


Prestressed Concrete 
Bridges and Frames 


198 Broadway New York 7, N. Y. 


Hugh L. Cooper & Co. 


Incorporated 
General Hydreulte Bngincering 


Including the design, financing, 
construction and management 
of hydro-electric power plants. 


860 Fifth Ave., New York1,N.Y. 


Ebasco Services Incorporated 


Engineers - Constructors 

Business Consultants 

Design and Construction 

Financial and Operating Consultation 
Investigations and Reports 
Consulting Engineering 


Two Rector Street New York 


Fay,Spofford &Thorndike 
Bugineers 
Charlies M. Spofford Ralph W. Horne 
John Ayer William L. Hyland 
Bion A. Bowman Frank L. Lincoln 
Carroll A. Farwell Howard J. Williams 


Bridges and Industrial Plants 


Water Supply and Sewerage Works 
Port and Terminal Works Airports 


Valuations, Investigations, Designs, 
Supervision of Construction. 


11 Beacon 8t., 
420 Lexin 
(Graybar 


Boston, Mass. 
on Ave., N. Y. 
-) 


Fraser-Brace 
Engineering Co., Inc. 


DESIGN - CONSTRUCTION - 
REPORTS - APPRAISALS 
COMPLETE MANAGEMENT 
OF PROJECTS 


10 East 40th St., 
New York 16, N. Y. 


Howard, Needles, Tammen & 
Bergendoft 
Consulting Engineers 
Bridges and Structures 


New York, N. Y., 55 Liberty St. 
Kansas City, Mo., 921 Walnut 8St 


rahi te 


names 


Hardesty & Hanover 
Consulting Engineers 
Successors to Waddell & Hardesty 
Bridges 
Mobis Lint. Baseale an@ Swing 
Hanover Skew Bascule 


Steel and Concrete Spans 
Grade Crossing Eliminations 


Other Structures 
Foundations 
Supervision, Reports, Appraisals 


101 Park Avenue, New York 17, N. Y. 


Frederic R. Harris 
FREDERIC RB. HARRIS, INC. 


ENGINEERS 


DESIGNS MANAGEMENT 
REPORTS APPRAISALS 


Harbor & Waterfront Work, Floating 
Drydocks, Port Development, Hydro- 
Electric Development, Flood Control, 
Water Supply, Sanitary & Industrial 
Waste Disposal 

New York 27 William Street 
Philadelphia Fidelity-Phila. Bidg. 
San Francisco Ferry Bidg 
Vera Cruz, Mexico 


Lockwood, Kessler & 
Bartlett, Inc. 


ENGINEERS SURVEYORS 


General Engineering Services 
Aerial and Ground Surveys 
Photogrammetric Mapping 


Domestic and Foreign 


32 Court St Brooklyn 2, N. Y¥. 


Knappen Tippetts Abbett 
Engineering Co. 


Ports, Harbors, Flood Control, 
Dams, Bridges, Tunnels, Highways, 
Subways, Airports, Traffic, Founda- 
Water Supply, Sewerage, Re- 
Design, Supervision, Consulta- 


Power, 


tions, 
ports, 
tion 


62 West 47th Street, New York City 


Modjeski and Masters 
Consulting Engineers 


Design, Supervision, Reports, 
Inspection and Investigations, of 
Bridges, Structures, and Foundations. 
535 Fifth Ave. State Street Bldg. 
New York, N. Y. Harrisburg, Penna. 


Moran, Proctor, 
Freeman & Mueser 


Consulting Baginecrs 
Foundations for Buildings, 
Bridges and Dams; Tunnels, 
Bulkheads, Marine Structures; 
Soil Studies and Tests; Reports, 
design and supervision. 


New York 17,N.Y., 420 Lexington Ave. 
PARDO, PROCTOR, FREEMAN 


& MUESER. 
Ap. Corrfos 614 Caracas, Venezuela. 


Parsons, Brinckerhoff, 
Hall & Macdonald 


ENGINEERS 


Airports, Bridges, Tunnels, Highways, 
Trafic and Transportation Reports, 
Subways, Foundations, Harbor Works, 
Valuations, Power Developments, 
Industrial Buildings, 
Dams, Sewerage, Water Supply. 


5! Broadway, New York 6, N. Y. 


se 


VICES 


Additional cards on preceding and following pages 


Malcolm Pirnie Engineers 


Civil 4 Banttery Engineers 


Malcolm Pirnie 
Richard Hazen 


Ernest W. Whitlock 
G. G. Werner, Jr. 


Investigations, Reports, Plans, 
Supervision of Construction and 
Operations. Appraisals and Rates 


25 W. 43rd St., New York 18, N. Y. 


The Pitometer Company 
Engineers 
Water Waste Surveys 
Trunk Main Surveys 
Water Distribution Studies 
Penstock Gaugings 


New York, 50 Church 8t. 


Alexander Potter Associates 


Consulting Bnginecers 


Water Works, Sewerage, Industriai 
Wastes, Hydraulic Works, Reports, 
Designs, Appraisals. 


New York, N. Y. 


50 Church St. 


Clyde Pans 


Weston Gavett-Stanley N. Williams 
Consulting Sanitary Engineers 
Sewerage and Sewage Disposal 
Water Works and Water Supply 
Valuations and Appraisals 

30 Church Street, New York 7 


Sanderson & Porter 


Baginecers and Constructors 


New York 
San Francisco 


Chicago 
Los Angeles 


Scheidenhelm, F. W. 


Consulting Engineer 


Hydraulic Engineering; 
Development; Water Supply; Flood 
Control; Engineering Problems relat 
ing to Water Rights and Water Power 
Law; Appraisals 50 Church Street, 
New York 7, N. Y. 


Hydro-electric 


Seelye, Stevenson & 


Value 


Consulting Bngincers 
Successors to 
Elwyn E. Seelye & Company 

101 Park Avenue 

New York 17, N. Y. 
Airports, Highways, Dams, Concrete, 
Steel, Welding. Foundations, Stadia, 
Appraisals & Ir Plants. 
Elwyn E. Seelye bert L. Stevenson 

Burnside R. Value 
L. C. Hammond, H. 8. Woodward, 
Austin M. Rice, C. H. Hamilton, 
V. J. Pacello, C. M. Throop, R. Sahl- 
berg. W. D. Bailey, J. U. Wiesen- 
danger, P. ls 


Frederick Snare 
Corporation 


Bnginecre—Contractors 

Harbor Works, Bridges, Power Plants, 
Dams, Docks and Terminals. 

Difficult and Unusual Foundations A 
Specialty. 


233 Broadway, New York City 7 
1400 South Penn Squsre, Philadelphia 


ana, Cubs Lima, Peru 
ote, Colombia, Caracas, Venezuela, 
Puerto Rico, Guaysquil, 


D. B. Steinman 


Consulting Bngincer 


Bridges 

Design, Construction, 
Strengthening, Investigations, 
Reports, Advisory Service. 


117 Liberty St., New York 6, N.Y. 


Sy-Co Engineers 


G. A. Syversen, G. Randolph Syversen 
H. Syversen—Consultants 
Industrial Plants, Commercial 


Buildings, Power Plants, 


Materials Handling Systems 
Estimates—-Reports— Design 


Supervision 
39 Broadway New York 6, N. Y. 
Taylor, Henry W. 


Water Supply, Sewerage 
Garbage Disposal, Incineration 
Industrial Wastes Disposal 
Hydraulic Developments 


11 Park Place, New York City 


The J. G. White 
Engineering Corporation 


Design—Construction 
Reports— Appraisals 


80 Broad Street, New York 4 


James M. Caird 
Hetabdlished 1898 


Cc, E. Clifton, H. A. Bennett 
Chemists and Bactertologiet 


WATER ANALYSIS 
Teats of Filter Plante 


Cannon Building, Troy, N. Y. 


Keis & Holroyd | 
Consulting Engineers 


Formerly Solomon & Keis 

Since 1906 

Water Supply, Sewage Disposal, Gar 
bage & Refuse Incineration, Industrial 
buildings 


___Troy, N.Y. _—*Ft. Lauderdale, Fla. 


The F. A. | Schneider Co. 


Consulting Engineers 


Commercial 
Plants, 


Buildings, Process 
Layouts & Design. 


Box 310, Bucyrus, Ohio 


The Austin Company 
Design end Construction 


Manufacturing and Process Plants 

Airports & Air Transport Buildings 

Railroad Terminals and Facilities 

Power Plants—lIndustrial & Institu- 
tional 

Industrial Office Buildings and Lab- 
oratories 


Reports and Plant Location Surveys 


New York CLEVELAND Los Angeles 
Chicago Houston Oakland 
Detroit Seattle 


Havens and Emerson 


W. L. Havens C. A. Emerson 
5 Tolles F. W. Jones 
GINEBRS 
Garbage. Industria) 
tions—- Laboratories 
Woolworth Bld 
New York 


Leader Bidg. 
Cleveland 14 


Jones, Henry & 
Schoonmaker 


(formerly Jones & Henry) 
Consulting Sanitary Engineers 
Water Works, Sewerage & Treatment 


Waste Disposal 
Security Building Toledo 4. Ohio 


Benham Engineering Co. 


BNGINEBRS 

Webster L. Benham 

Water Bi woe Gerth ti Sewerage. 
Water Supply cation, eri 
Sewage Disposal, Electric Light & 
Power, Roads, Drainage 

Am. National Bidg.. Oklaboma City, Okla. 


Capitol Engineering 


Corporation 
Engineer »—Construetors— Management 
Dams 
Airports 
Water Works 
Roads & Streets 
Dilisbure. Penna. 


Brookhart & Tyo, Inc. 


Engineers 

Highways 

Industrial Buildings 
Bridges and Structures 
Design, Estimates, Reports 


eth & Maclay Sts. Harrisburg. Pa. 


Design and Surveys 
Executive Offices 
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PROFESSIONAL SERVTCES 


GTM acl tm MSSM Ss PVCU CMM er me ed 










Lacy, Atherton, Wilson 





Gannett Fleming Corddry 













































































& Davis Inspecting and Testing 
Sanders & Thomas, Inc 
& Carpenter, Inc. ; Architects and Bngineers 
Hotel Sterling Building. 
BNGINSBRS 
Structural & Mechanical Engineers __ Wilkes-Barre, Pa. Robert W. Hunt Co. 
Water Works, Sewage, Industrial a 
Wastes & Garbage Disposal — Roads, Testin, ineers 
Airports, Bridges & Flood Control, 1352 W. Girard Avenue, Frank A. Busse SY Oe SI 
Consulting Engineer 
Tor Planning, isals, I tiga- q Inspection and Tests 
‘ons & Ret — Philadelphia 28, Ee. Industrial Buildings, Viaducts, Bridges, of Materials 
tions & Reports. Foundations, Harbor Works. River Supervision of Construction 
jarge Terminals, City Planning, Air- for 
Scranton Pa. Pittsburgh, Pa. Security Trust Building, Pottstown, Pa. ports, Sewage Treatment. | Utility Plants. 
Harrisburg. Pa. New York. N. Y. 669 Shrine Building, Memphis 3, Tenn. Buildings, Bridges, 
; cee Machinery and Equipment 
1... |Hunting, Larsen & ; General Offices and Laboratories 
Albright & Friel, Inc. D ei Myers & Noyes & Associates | 175 West Jackson Boulevard, Chicago 
Consulting Engineers unnelis Water fae. Sewage, Flood Control, New York — Pittsburgh — St. louis 
Water, Sewage and Industrial Waste Engineers ace sen ee ge and | 
Problems, Airfields, Refuse Incinera ts eclamation, ports ani Valuations on 
tors, Power Plants, Industrial Ttuild- Lee ees bueteeet Conenete 2204 Tower Petroleum Bldg., Dallas. | The Gulick-Henderson 
ings, City Planning. Reports, Valua- Design and Supervision— Reports Texas s z 
tions, Laboratory. 1150 Century Bldg., Pittsburgh, Pa. Corpus Ch ot ene Laboratories, Inc. 
121 So. Broad St., Philadelphia 7, Pa. | _ Corpus = — ae q 
sad ——-— ————— Inspecting & Testing Engineers 
° ° arth Ave., Pittsburgh 19, Ps 
Day & Zimmermann, Inc.| Morris Knowles, Inc. Lockwood & Andrews eee Ae: Famer 27, Fe 
cam 6 truction, Valuati Bngincers Airports, Paving, Industria! | Plants, 452 Some Pearnora Bs.,:Cesqnge:t. 73. 
signs, ‘onstruction, aluations 7 Drainage & werage, Site Locations, 
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MAPS from AERIAL PHOTOGRAPHS \ 


Abrams offers precision and economy in the compilation 
of maps for every planning and engineering purpose. The 
combined skills of Abrams experienced teams of pilots, 
photographers, and technicians result in thoroughly 
accurate maps... for only a fraction of the cost, and 
in only a fraction of the time required by ordinary ground 
mapping methods. Learn how Abrams custom services 
can save your time and money in preliminary engineer- 
ing. There is no obligation. 


For Full Details Write or Wire 


ABRAMS AERIAL SURVEY CORP. 


610 East Shiawassee Street 
LANSING 1, MICHIGAN 
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HAVE YOU HEARD... 


about ENGINEERING NEWS-RECORD’S improved 
“Construction Daily” ? 


Important new features include... 


@ construction costs, materials prices, and wage rates 
®@ construction activity statistics showing significant trends in 
the volume of engineering construction 


In addition, the “Daily” supplies verified reports on proposed work, 
bids asked, low bidders, and contracts let on approximately 1,000 jobs 
a week. 

Subscription price $15 per month. For further information write: 
The ENR Construction Daily, 330 West 42nd St., New York 18, N. Y. 





Answers 
your 
Civil 

Engineering 
questions 


© Gives you theory, 
fundamentals, 
and practice 

@ Helps you solve 
everyday 
problems 

®@ Packed with au- 
thoritative data 


Actually, this hand- 
book is 10 books in 
1 because it gives 
you the theory, 
practice, and fund 
amentals of the 10 
major subdivisions of civil engineering. Each 
section is packed with the valuable experience, 
training, and know-how of a preeminent author- 
ity in the field . . . gives practical tips to the 
practicing engineer on how to solve everyday 
problems. A practical “tool,” it covers the widely 
diverse interests which make up the field of civil 
engineering .. . surveying, railway and high- 
way engineering, hydraulics, steel design, foun- 


ass aaa 
ENGINEERING 
HANDBOOK 


Editor-in-chief LEONARD C. URQUHART 


Professor of Siructural Engineering, Cornell Uni- 
versity. Second Edition, 870 pages, 6 x 9, over 
900 illustrations, tables and diagrams, semi-flex- 
ible cover, $6.00 
If you plan, select, design, or construct civil engineering 
Structures, you'll find the CIVIL ENGINEERING 
HANDBOOK a time-saving guide in solving your prob- 
lems—not only in your specialized field but outside it, 
as well 
With the divisions of civil engineering linked so closely, 
it is not enough to be an expert in your field alone. It's 
profitable and wise to know as much as possible about the 
other phases of civil engineer- 
ing. The CIVIL ENGINEER- 
10 Big Sections ING HANDBOOK is your 
opportunity to become an 
- Surveying authority in the field. 
. Railway and 
—— Brings you practical, 
. Mechanics of usable data on: 
4. adecoites ¢ Stradia muvvariag ° 
. Stresses in Land surveying * _ = 
Framed Struc- graphic mapping * Hy- 
ures drographic surveying °* 
, pee Dostgn Widesine. spiraling, and 
. Foundations banking of highway pave- 
. Sewerage and ments * Highway mate- 
Sewage Disposal rials and tests * Fluid 
. Water Supply Pressure * Measurement 
and Purification of flowing water * Mo- 
ment distribution * Rivet- 
ing and welding * Multi-story buildings * Box 
culverts and rectangular frames * Properties of 
soil * Underpinning * Intakes and dams °* 
Aqueducts = pipelines * Pumps and motors 
¢ Water purification. 


10 DAYS’ FREE EXAMINATION 


McGraw-Hill Book Co., Inc., 330 W 42 St., NYC 18 
Send me Urquhart’s CIVIL ENGINEERING 
HANDBOOK for 10 days’ examination on approval 
In 10 days I will remit $6.00, plus a few cents for 
delivery, or return the book. (We pay for delivery 
f you remit with this coupon; same return privi- 
lege.) 


Name . 


Address . 


F-NR-9-1-49 


Books sent on approval in U.S. and Canada only. 


Ce ee ee 
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FLAT SLAB CONSTRUCTION 
... BUT IT WAS! 


THE SMOOTH CEILINGS SYSTEM of 
flat slab construction proved ideal for 
the Archer Daniels Midland Co. installa- 
tion. 


A battery of three steel tanks 30 ft. high, 10 ft 
in diameter, weighing 100,000 Ibs. each and 
extending through the third floor, are supported 
only by a flange around each tank . . the 
entire load carried by the third floor! 


There are no dust catching, space consuming 
posts under the tanks which provides a free 
space for conveyors or other operations that need 
plenty of head room 


There is a row of heavy machines on one side of 
the tanks and a battery of 3 units weighing 
about 95,000 Ibs. each on the other 


The entire load of the tanks and machines is 
supported only by the Smooth Ceilings System 
of flat slab construction without beams, caps or 
drop panels. 


For more information on this Archer Daniels 
Midland Co. installation and complete data on 
the Smooth Ceilings System— 


WRITE FOR NEW FREE BULLETIN NOW! 


— 





Third floor view showing upper part of tanks and 
supporting flanges. 

















Second floor view showing lower part of tanks 
and head room. Note the absence of flared column 
heads, beams and drop panels. 









"SMOOTH CEILINGS SYSTE 
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“The standard, year-round-reference 
on basic construction costs and trends” 


Advertising rates same 
as in all regular issues. 


Closing date—March 2, 1950 


Get the Jump on 
Competition with 


tas: 


ROCKFORD 


CLUTCHES 


Efficient power transmission control is more 
important in these times of keen competition 
than ever before. Give your product the 
advantage of a clutch that is exactly RIGHT 
for it. RIGHT Type, RIGHT Size, RIGHT 
Capacity and RIGHT Operation. ROCK- 
FORD engineers are not restricted to any 
one or two types or sizes of clutches when 
making recommendations for improving 
power transmission control. A request from 
your engineering department will give your 
product the benefit of our long, successful 
experience in clutch designing, building and 
application. No obligation. 


ROCKFORD CLUTCH DIVISION 


313 Cetherir 


will publish it’s 23rd Annual 


COSTS AND TRENDS YEARBOOK 


March 23, 1950 


Price—$2.00 





Extra copies may be reserved by writing: 
R. F. Boger, Publisher 


ENGINEERING NEWS-RECORD 
330 W. 42nd Street, New York 18, N. Y. 
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“GUNITE” ENLARGES AND 


IMPROVES 


RESERVOIR 


In 1947 we “"GUNITED” the West 
End Reservoir at Hagerstown, 
Maryland. The pictures clearly 
show important stages in our work 
to give it greater capacity and to 
stop excessive leakage. After exist- 
ing cracks in the concrete floor 
were sealed, “GUNITE” was ap- 
plied to waterproof and reinforce 
the stone masonry and to add 30 
inches to the height of the walls. 


Many instances of repair, re- 
modeling and new construction 
with “GUNITE” are described and 
pictured in Bulletin A2400. A re- 
quest on your letterhead will bring 
your free copy by return mail. 


MANUFACTURERS 
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CEMENT GUN 


CENERGL OFFICES —ALLENTOWN, PENNA USA 





Steel is a symbol of 
strength, but it’s not 
the AMOUNT of steel 
used, it’s the QUAL- 
ITY and the METHOD 
of application that de- 
termines the strength 
of the product. 


Shown below is an H D 5 crawler tractor being 





With a MILLER you haul EQUIPMENT 


Miller Tilt Tops do MORE becouse 
they’re built with steel that DOES 
more. Why haul EXTRA non produc- 
tive steel? 

The MODEL B all welded tapered 
channel frame is built of HIGH carbon 
steel and engineered to give LOW 
FIBER stress at areas of highly con- 
centrated loads. The straight through 
axle is welded into heavy steel tubing 
and is supported by a 4” | beam and 
a 10” channel. The dual wheel axle 
assembly is securely welded with al- 
loy welding rods. Platform is standard 
equipment and is 8’ x 14’ x 31” high. 
Dual Budd hubs and wheels and tires 
are also standard equipment. The 
MODEL B is on IMMEDIATE DELIV- 
ERY for only $975. Your Miller Model 
B is ready today. Get a Tilt Top and 
do your hauling faster and safer. 


Optional is listed below and is extra. 


Two speed winch Electric brokes 
Hydraulic tilt control 


474 


loaded on a MILLER MODEL B 10 ton Tilt Top. Note 
the steel frame channels are tapered from the ends 
to 12” deep at the center of the load concentration. 
MILLER puts the steel strength where it’s needed. 


SEND FOR FREE FOLDER TODAY 


Gentlemen 


Please send me without obligation your latest folder on 


Tilt Top trailers. 
Name seneees ° see ‘ 
Street — City State 
Company «++. Position 


RAY MILLER RESEARCH ENGINEERS 
DEP 699, 727 W. Burnham St. Milw., 4, Wisc. 


September 1, 
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To the man who thinks 
he needs a special building 


These three types of Luria 
Standard Buildings can be 
adapted to meet practically 
every building requirement 


oc) 


Clear-span, rigid-trame buildings — 
available in 40 to 100 toot widths 


BIN 


Center column buildings — available 
in 50 to 100 toot widths 


SERIES 


Clear-span, rigid-frame buildings, 
with crane runway. Available for 
40 to 80 foot crane spans. 


STANDARD 
BUILDINGS 
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«..and wants to cut costs 
without “cutting corners” 


No matter how “special” your building 
requirements may be, chances are they’re 
standard with Luria. For Luria buildings 
offer far greater flexibility of arrangement 
and architectural treatment than has ever 
before been available in a standard line. 
And even if your requirements do call for a 
special design, Luria can provide exactly 
the building you need, and still retain the 
fullest possible use of standard parts for 
maximum economy. 

What’s more, Luria has cut building cost 
without compromising on quality! Savings 
have been made not by using less steel, but 
actually by using more—in the form of 
fewer and heavier members which require 
less fabrication and handling, and can be 
produced in quantity at minimum cost. 

That’s why Luria can offer you a per- 
manent building that will meet your exact 
requirements for so much. less than you’d 
expect to pay. For complete information, 
send in the coupon below for a copy of our 
20-page catalog. 


LURIA ENGINEERING CORPORATION Dept. £39 
500 Fifth Ave., New York 18, N. Y. 


Gentlemen: Please send me a copy of your 
new catalog. I am primarily interested in: 

(0 Industrial Buildings [) Schools [) Airport Buildings 
Ey Cotter. ia insects cctcerstecinstanc 
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GIVES YOU THE FACTS 
ON MATERIALS YOU 
SPECIFY for CONSTRUCTION 


GILSON Zechauccal 
TESTING SCREEN 


One of the reasons for improved 
construction and reduced costs is 
the knowledge gained by testing 
materials and processes on the 
job. 


The GILSON Testing Screen gives you prompt 
accurate information about . 


1. Your finished product 

2. Your raw material 

3. Semi processed material 
any stage. 


Knowing these facts about your products—the 
fluctuating changes in your operations enable 
you to proceed intelligently and more eco- 
nomically. 


This machine is designed for the efficient siz- 
ing of test samples of sand, gravel, stone, slag 
and similar materials. It accommodates 
samples up to one cubic foot, making from 
two to seven separations simultaneously, in 
five minutes or less. 


The screen trays and dust pan are sturdily 
built to withstand rough usage—will not bend 
or warp. All trays and dust pan are balanced 
to the same exact weight—it is not necessary 
to transfer samples before weighing. Screen 
wire (A.S.T.M. standards) is held under ten- 
sion by a tightening arrangement which in- 
sures proper vibration, prevents sagging and 
permits easy replacement. Machine handles 
coarse or fines from 4” to 200-mesh. 


As standard screen trays are usually too large 
for testing sand and similar fine materials, an 
attachment (shown below, left) may be fur- 
nished for using eight-inch sand sieves in 
conjunction mith vibrating unit. 


To eliminate guesswork—avoid errors and 
provide facts which reduce operating delays 
use a GILSON Mechanical Testing Screen. 
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Dallas Morning News, Dallas, Texas. Archt.—George L. Dahl, Dallas; Consulting Engr.— William Ginsberg, New York City; 
Structural Engr. — Robert L. Rolfe, Dallas; Contr.—Henry C. Beck Company, Dallas. Pozzolith Ready - Mixed 
Concrete supplied by Dallas Concrete Company, Dallas, 


IPOZZOLITH CONCRETE 


Used in America’s Finest Structures 


An impressive number of outstanding structures, like this modern publishing plant, are built with 
Pozzolith Concrete. The use of over five and one-half million cubic yards of Pozzolith Concrete in 1948 
alone reflects its wide acceptance. Among recent important projects are: 


@ Rich’s Department Store, Atlanta, Ga. Archt.—Toombs & Creighton, 
Atlanta, Ga.; Engr.—W. B. Lamb, owner's representative; Gen. Contr.— 
Capital Construction Co., Atlanta, Georgia. Ready-Mixed Producer— 
Whitley Construction Co., Decatur, Ga. 


Metz Brothers Baking Company, Sioux City, lowa. Engineer—W.E. Long 
Company, Chicago, Illinois; Contractor—W. A. Klinger Co., Sioux City, 
lowa; Pozzolith Concrete Supplied by Ready Mix Concrete Co., Sioux 
City, lowa. 


Sandia Housing Project, Sandia Base, Albuquerque, N. M. Archt.— 
Kruger & Clark, Santa Fe, N. M. on the Conventional Type House; Sub- 
Archt.—James Lill & T. H. Holton, Huntington Park, Calif. on the Normac 
House; Gen. Contr.—Haddock Engineers, Ltd., Oceanside, Calif.; Sub. 
Contr. —E. S. McKittrick Company, Huntington Park, Calif., furnished precast 
concrete shell. Pozzolith Ready-Mixed Concrete Supplied by Albuquerque 
Gravel Products Co., Albuquerque, N. M. 


@ International Mineral & Chemical Co., San Jose, Calif. Engr. and Gen. 
Contr.—Stone & Webster Engineering Corp., Boston, Mass. Pozzolith 
Ready-Mixed Concrete Supplied by Borchers Brothers, San Jose, California. 


@ Prudential Insurance Co., Los Angeles, California. Archts.— Walter 
Wurdeman and Welton Becket; Engrs.—Murray Erick Associates; Gen. 
Contr.— William Simpson Co., all of Los Angeles, Calif. 


®@ Tansley Bridge, Hamilton, Ontario. Minister of Highways—Hon. Geo. H. 
Doucett; Deputy-Minister of Highways—J. D. Miller; Chief Bridge Engr.— 
Arthur Sedgewick, Toronto, Ont.; Gen. Contrs.—Therrien Construction Co. 
Ltd., Toronto, Ontario. 


® Radio Centro, Habana, Cuba. Architects —Junco, Gaston, y Dominguez. 
Contractors — Purdy and Henderson. Structural Design — Ing. Jose A. Vila, 
Supt.: Ing. Bartolo Bestard. Pozzolith Concrete: Concretera Nacional, S. A: 


@ The Kellog Company Warehouse, Battle Creek, Michigan. Private 
Plans—Vern E. Alden, Chicago. Contr.—Herlihy Mid-Continent Co., Chicago 


Pozzolith is widely used because it produces better concrete at lower cost than by any other means. 


WRITE FOR FULL INFORMATION 


CLEVELAND 3, OHIO 


¢ BUILDERS @ 


TORONTO, ONTA 





Two sections of the Merritt 
Parkway have been resurfaced 
with durable, joint-free 
Texaco Asphaltic Concrete by 
the Peckham Road Corpora- 
tion, White Plains, N. Y. and 
Pavements, Inc., New Haven, 
Conn. The photo below 
brings out the skid-resistant 
texture of the new Texaco 


surface. 


Boston 16 


Most motorists driving north into New 
England travel over the Merritt Parkway. 
a toll road which crosses southern Con- 
necticut. Traffic on Sundays in August 
averages 39,000 vehicles: Labor Day traffic 
has reached as high as 54,000. 

This year, portions of the original pave- 
ment on the Parkway showed signs of dis- 
integration. Connecticut handled the prob- 
lem by the same economical, effective 
method which road builders throughout 
the country have employed for years. Using 
the existing concrete as a base, a resilient. 
heavy-duty Texaco Asphaltic Concrete sur- 
face of the hot-mix, hot-laid type has been 
constructed on approximately four miles 
of this heavily traveled route. 


Housion 1 


Denver 1 


Chicago 4 


Jacksonville 2 


Whether your road or street project re- 
quires as heavy-duty a pavement as Texaco 
Asphaltic Concrete, a low-cost type of as- 
phalt surfacing. or an inexpensive asphalt 
surface-treatment, Texaco Asphalt products 
have the answer. This complete family of 
high-grade Asphalt Cements, Cutback As- 
phalts and Slow-curing Asphaltic Oils. re- 
fined from carefully selected crudes. is the 
result of 45 years experience in supplying 
America’s asphalt requirements. 

Two helpful booklets, which describe 
all types of asphalt construction for streets. 
highways and airports, may be obtained 
free by writing our nearest office. 


THE TEXAS COMPANY, Asphalt Sales Dept., 135 E. 42nd Street, New York City 17 


Philadelphia 2 Richmond 19 





